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EXECUTIVE  SIM»4ARY 


Contracting  with  private  providers  for  the  delivery  of  transit  services 
has  been  increasingly  advocated  as  a  means  of  inproving  the  cost  effectiveness 
of  public  transportation.  The  Urban  Nfess  Transp>or  ta  t  i  on  Administration  (U.llA) 
has  recently  adopted  policies  to  ensure  that  this  strategy  is  cons  idered  w.-hen 
transit  agencies  establish  new  or  redesigned  services.  But  while  transit 
service  contracting  is  widely  used  in  certain  states  (e.g.,  California)  and 
for  certain  ser\'ices  (e.g.,  demand-r  espons  ive  transit  for  the  elderly  and 
handicapped),  no  definitive  information  on  either  the  utilization  of  transit 
contracting  or  its  cost  savings  potential  had  been  available  prior  to  this 
stud}-.     The  purpose  of  this  study  v.bs  to  produce  this  information. 

The  study  consists  of  four  components:  (1)  a  nationwide  survey  of 
transit  service  contracting;  (2)  a  corrprehens  ive  reviev.'  of  the  literature  on 
contracting  for  all  types  of  public  ser\uces;  (3)  development  and  application 
of  an  avoidable  cost  model  to  twenty-two  transit  agencies  to  determine  the 
cost  savings  uhich  would  result  from  contracting  out  selected  portions  of 
these  agencies'  ser\-:ces;  and  (4)  development  and  application  of  a  statistical 
model  for  estimating  the  magr.itude  and  distribution  of  national  level  cost 
savings  fro-  transit  service  contracting.  The  results  of  each  of  the 
components  o:   this  study  are  contained  in  this  report. 

The  first  major  elarient  of  tnis  5tudy  was  a  national  survey  of  the 
current  scope  and  characteristics  of  transit  service  contracting.  The  survey 
achieved  a  response  rate  of  75  percent,  and  it  includes  informiation  on  8b4 
transit  systems  v.hich  represent  over  85  percent  of  all  transit  systems  in  the 
united  States.  Tne  surve)-  results  provide  a  defir^itive  picture  of  transit 
contracting  as  it  existed  in  1985.  Service  contracting  is  a  v.idespread 
practice:  35  p>ercent  of  all  the  public  agencies  providing  transit  service 
contract  for  all  or  part  of  their  transit  systerr,.  The  survey  also  revealed 
that  contracting  is  heavily  concentrated  among  small  transit  systemis.  \^en 
used  by  larger  transit  systerrs,  contracting  is  tN-pically  employed  for  only  a 
small  fraction  of  the  agency's  services.  Nationall>-,  only  about  5  percent  of 
the  operating  expenditures  and  about  8.5  percent  of  all  vehicle  miles  of 
service  for  bus  and  den^nd-respons ive  transit  are  accounted  for  by  contracted 
ser\-ices.  Thus,  there  is  an  enormous  untapped  market  for  service  contracting, 
particularly  a-mong  large  transit  agencies. 

The  second  component  of  this  study  reviev^'ed  findings  of  other  research 
on  the  relative  costs  of  public  and  private  sector  provision  of  a  range  of 
public  services.  Tnis  research  has  found  that  private  providers  can  typically 
supply  the  public  services  analyzed  (refuse  collection,  school  bus 
transportation,  fire  protection,  and  other  services)  at  lower  cost  than  public 
agencies.  A  range  of  cost  savings  from  0  to  50  percent  has  been  found,  with 
an  average  cost  saving?  of  about  30  percent.  These  cost  savings  are  of  the 
sar-ie  mEgnitude  as  those  estimated  for  public  transit   in  this  study. 
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Interest  in  transit  service  contracting  stems  largely  frcm  its  potential 
to  generate  significant  cost  savings  for  transit  agencies.  Three  different 
cost  corrparisons  conducted  for  this  study  confirm  that  service  contracting  is 
likely  to  lead  to  significant  cost  savings.  All  three  cost  comparisons  found 
cost  savings  of  20  to  30  percent  or  more  for  services  which  would  be  contracted 
by  large  transit  agencies.  For  medium  and  small  transit  agencies,  the 
iTBgnitude  of  the  cost  savings  determined  by  this  study  is  smaller,  although 
quite  significant;  typically  10  to  30  percent  in  the  case  of  mediim  size 
agenci  es . 

One  approach  to  analyzing  potential  cost  savings  involved  direct 
comparisons  of  unit  operating  costs  for  fixed-route  bus  services  operated  by 
pxib  1  i  c  agencies  and  private  contractors  for  systems  of  various  sizes.  Data 
used  in  these  comparisons  were  collected  as  part  of  the  national  survey.  These 
direct  cost  comparisons,  w,hich  are  adjusted  only  for  nurber  of  vehicles 
operated  and  not  for  service  area  characteristics,  indicated  that  contracting 
out  portions  of  the  fixed-route  bus  services  of  mediim  and  large  transit 
agencies  could  reduce  costs  considerably.  An  appropriate  ccmparison  is  between 
privately  contracted  services  op»erating  25  or  mDre  vehicles  in  a  fixed-route 
bus  systa^i  and  transit  agencies  operating  250  or  more  vehicles,  as  private 
contractors  would  typically  operaie  only  a  relatively  small  portion  of  a  large 
agencN-'s  ser\'ice  package.  This  comparison  reveals  that  privately  contracted 
services  had  34  percent  lov.'er  unit  costs  than  public  agencies  of  250  to  500 
buses  and  44  percent  lo^er  costs  than  public  agencies  operating  500  or  more 
buses.  The  unit  cost  differential  for  medium  sized  bus  systems  (25  to  250 
vehicles)  is  14  to  33  percent,  depending  on  the  size  of  the  agency.  The  survey 
data  indicated  only  a  s.Tia  1 1  cost  differential  (about  5  percent)  for  fixed-route 
systems  o:  2  5  or   fev«.er  veiucles. 

Tne  third  coT^ronent  of  this  study  v(,as  the  developnent  and  application  of 
an  avoidable  cost  model  to  estimate  savings  from  contracting  out  portions  of 
transit  agencies'  existing  services.^    Kbdel   results     indicated    savings  ranging 


It  is  irrportant  to  note  that  the  avoidable  cost  methodologA-  used  m  this 
study  is  different  frorxi  LMlA's  fully-allocated  cost  approach.  LNCTA's  fully 
allocated  approach  has  been  endorsed  by  the  Corrpetitive  Services  Board,  an 
advisory  group  made  up  o  f  representatives  from  the  public  and  private  transit 
industry,  and  jointly  sponsored  bv  LKIIA  and  APIA.  The  IMLA  methodology 
requires  that  all  cost  elements  be  accounted  for  in  the  cost  analysis. 
Justification  must  then  be  provided  on  a  case  by  case  basis  for  those  cost 
elements  that  do  not  apply.  The  LK^TA  methodology  is  therefore  more  versatile 
in  that  it  is  applicable  for  any  length  of  time  desired  and  covers  expansion 
of  nev.  services  as  well  as  replacement  of  current  services.  The  avoidable 
cost  methodology  was  designed  to  show.-  near-term  savings  for  current  services 
being  replaced  by  canp>e  t  i  t  ively  provided  services. 

The  cost  savings  based  on  the  a\'oidable  cost  methodology  and  the 
assumptions  used  in  this  study  are  conservative  since  they  did  not  include 
vehicle  cost  and,  therefore,  any  potential  savings  generated  by  private 
operators  being  able  to  better  utilize  vehicles.  Furthermore,  savings 
possible  through  sale  or  rental  of  unused  garage  space  and  other  facilities, 
as  well  as  through  reduction  of  certain  overhead  staff  time  and  salaries,  are 
not  considered  by  the  avoidable  cost  approach,  as  these  cost  elanents  are 
fixed   for  ser\-ice  changes  of   the  magnitude  considered  in   this  study. 
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frorr  9  to  35  percent,  with  an  average  of  27  percent,  for  transit  agencies 
operating  150  or  more  buses  (13  observations).  For  transit  agencies  operating 
250  or  more  buses,  average  estimated  savings  was  29  percent.  Savings 
estirmtes  for  s  i  x  mediurr-s  iz  ed  transit  operations  (25  to  150  buses)  ranged 
frorr.  3  to  20  percent,  with  an  average  of  13  percent.  Analysis  of  three  small 
systems  (less  than  25  vehicles)  resulted  in  savings  estimates  of  less  than  10 
percent  in  all  cases. 

Tne  distribution  of  savings  is  also  inportant.  Although  seme 
mediun-s ized  transit  operations  may  not  be  able  to  achieve  any  appreciable 
cost  savings  by  contracting,  seme  large  transit  agencies  may  be  able  to 
achieve  above  average  savings.  For  example,  five  of  the  ten  agencies  with  250 
or  more  buses  had  estimated  most  probable  cost  savings  of  35  percent  or  more. 
Ch  the  other  hand,  many  small  transit  agencies  are  predicted  to  achieve  little 
or  no  cost  savings  by  contracting. 

The  final  corrponent  of  this  study  is  a  statistical  model  developed  to 
estimate  cost  savings  by  the  University  of  Pennsylvania  research  tearri.  The 
model  v,-as  developed  using  data  obtained  frcrn  twenty-six  agencies  that  contract 
for  fixed-route  bus  ser\-ice.  It  was  then  applied  to  all  agencies  of  100  or 
more  buses  to  estimate  national  savings  from  contracting  out  a  portion  of  the 
bus  ser\-ice  cf  each  of  these  agencies.  If  the  contracted  ser\'ice  had  a 
service  pro::le  (i.e.,  peak-to-base  ratio  and  speed)  similar  to  the  agency's 
overall  ser\-ice  pecxage,  the  model  predicted  aggregate  national  savings  of  28 
percent  for  the  a-X'-ur.  t  of  service  contracted.  In  addition,  there  is  at  least 
9C'  percent  statistical  confidence  in  the  .prediction  that  aggregate  national 
ie\'ei   saving;  v.:  i  1   exceed  20  p)ercent   for  the  amount  of  servLce  contracted. 

The  analvses  of  cost  savings  conducted  for  this  study  can  be  used  to 
generate  an  esti—iSte  of  national  cost  and  subsidy  savings  frcrri  a  particular 
level  of  transit  contracting.  Assuming  that  agencies  of  100  or  more  buses 
contract  20  percent  of  their  service  over  the  next  several  years,  and  that 
contracting  saves  an  average  of  25  percent  of  the  avoidable  cost  of  these 
services  (where  a\-oidable  cost  is  equal  to  92  percent  of  total  operating 
cost),  then  riational  savings  would  be  about  $265  million  at  1985  expenditure 
levels.  Thiis  represents  approximately  4  percent  of  operating  expenditures  for 
tne  entire  bus  transit  industry  and  6.5  percent  of  total  subsidy  requirements 
for  bus  ser\-ice.  Assurriing  that  savings  might  range  frorri  as  little  as  20 
percent  to  as  rruch]  as  33  percent  in  the  aggregate  (p>er cen tages  consistent  with 
the  results  of  the  analyses  performed  for  this  study),  the  range  of  estimated 
national  savings  for  the  20  percent  contracting  scenario  would  be  $200  million 
to  $365  million.  This  represents  3  to  5.5  percent  of  industrywide  bus  transit 
expenditures,  and  5  to  9  percent  of  bus  transit  subsidy  requirenents . 
Moreover,  this  magnitude  of  ser»-ice  contracting  would  probably  also  lead  to 
substantial  indirect  cost  savings  resulting  frorrj  wage  and  work  rule 
concessions  made  by  transit  workers  in  order  to  keep  service  operation  v.  i  thin 
the  transit  agency. 

Tne  results  of  this  study  provide  convincing  evidence  that  transit 
service  contracting  can  lead  to  substantial  cost  savings.  The  three  different 
methods  used  to  make  cost  corrparisons  predicted  savings  in  the  range  of  20  to 
30  percent  for  large  transit  agencies.  Competitively  provided  ser\-ices  are 
thus  a  serious  option  for  significantly  reducing  the  cost  of  public  transit. 
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INIRGDUCriCM 


1.1  isipajjciict: 

The  continuing  financial  problems  of  public  transportation  have 
nx)tivated  a  searchi  for  more  cost-effective  ways  of  delivering  transit 
services.  JYiis  search  has  proceeded  in  two  directions.  Che  direction  has 
been  to  focus  on  in-ipro\-ing  the  internal  cost  efficiency  of  the  ser\'ices 
directly  operated  by  transit  agencies,  for  exarrple  by  using  part-tirrte  drivers 
to  operate  heav  i  1  y -peaked  ser^'ices,  by  reducing  absenteeism  and  by  employing 
corrp'Uter   technolcg"."  for  a  variety  of  routine  functions. 

Trie  second  direction  of  search  has  focused  on  alternatives  to  the 
current  service  delivery  s\-=te!T..  \^ile  internal  reforms  are  desirable,  they 
rarel-y  produce  significant  cost  savings...  The  use  of  part-time  drivers,  for 
exarxle,  exT^ected  to  be  a  major  cost  savings  innovation,  has  been  widely 
impl  errien  ted ,  but  has  led  to  relatively  minor  cost  reductions  (Chomi  tz  , 
Giuliano,  and  Lave,  1985).  Further,  purely  internal  changes  do  nothing  to 
address  a  fundamental  factor  behind  the  industry's  cost  escalation:  the 
absence  cf  corrpetitive  forces  to  keep  costs  under  control.  As  a  subsidized, 
manopoly-organ  ized  industry  at  the  regional  level,  transit  agencies  face  no 
econoTiic  incentives  (beyond  the  sirrple  availability  of  subsidy)  to  keep  costs 
laA.  Not  surprisingly,  costs  have  risen  at  a  rate  exceeding  inflation  for  the 
pas  t  t^iv-o  decades  . 

Various  form.s  of  private  sector  involvement  have  been  advocated  as  a 
means  of  injecting  ccmpe  t  i  t  i  on  into  the  transit  industry  and  fostering  more 
cost-effective  service   (L^ve,   1985  ).     Service  contracting    has    emerged    as  one 
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of  the  most  promising  alternatives.  Evidence  suggests  that  transit  service 
contracting  can  reduce  public  agency  cost  by  10  to  50  percent  (Cox,  1984; 
Nbrlok  and  Viton,  1985;  and  Teal,  1985).  Service  contracting  is  widely 
employed  for  small  local  transit  services,  but  its  use  among  mediim  and  large 
transit  agencies  has  been  limited.  Thus  significant  opportunities  exist  to 
realize  potentially  large  cost  savings  through  wider  implementation  of  service 
contracting.  Given  transit's  current  fiscal  environment,  it  is  critical  that 
the  potential  of  this  strategy  be  carefully  evaluated. 

1  .  2    RES  EARCH  OBJECT  I  \ES 

The  purpose  of  this  research  was  to  evaluate  the  potential  of  transit 
ser\'ice  contracting  to  reduce  bus  transit  costs,  reduce  the  need  for 
subsidies.  The  research  had  two  major  objectives.  The  first  was  to  determine 
the  current  rmgnitude  and  characteristics  of  service  contracting  in  existence 
withm  the  U.S.  transit  industry.  The  second  w,as  to  develop  and  apply  methods 
for  estimating  the  potential  cost  savings  that  would  result  from  widespread 
industry  adoption  of  service  contracting. 

Despite  substantial  interest  in  all  aspects  of  privatization  on  the  part 
of  researdiers  and  pel  i  c>TTBJ-;ers  ,  no  caT>pr  eh  ens  ive  and  consistent  information 
on  the  extent  of  transit  service  contracting  had  been  gathered  prior  to  this 
research.  A  few  case  studies  had  evaluated  contracting  of  various  types  of 
service  in  specific  regions  of  the  United  States  (Teal,  et  al.,  1980;  Teal,  et 
al  .  ,  1984),  and  a  small  nunter  of  state  Departments  of  Transpora t i on  had 
conpiled  and  published  data  on  contracted  services,  but  no  national  data  base 
on  service  contracting  was  available.  Thus,  the  first  objective  of  this 
research  \j.'as  to  conduct  a  conprehens  ive  survey  of  the  contracting  practices  of 
all   p'dblic  transit  entities   in   the  Lhited  States. 
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Tne  second  major  task  of  this  research,  estimating  the  potential  cost 
savings  of  ccmpetitive  service  contracting,  has  also  been  the  subject  of  only 
limited  and  largely  anecdotal  research.  A  variety  of  case  studies  have  been 
performed  to  estirrBte  possible  cost  savings  for  a  specific  transit  agency 
(Herzenberg,  1982;  Southern  California  Associatioi  of  Governments,  1982; 
KfcKnight  and  Paas^^.•e  1 1  ,  1984).  Several  studies  have  reix)rted  cost  savings 
which  have  resulted  from  service  contractiiig  (Cox,  1985;  Morlok  andViton, 
1985;  Teal,  198  5  ).  Howe\'er  ,  no  p-ior  efforts  have  been  made  either  to  develop 
a  consistent  method  for  estimating  possible  cost  savings,  or  to  generate 
estiiTBtes  of  the  possible  impact  on^  the  transit  industry  of  widespread  use  of 
service  contracting  strategies.  Thus,  in  order  to  accomplish  the  second 
objective  cf  this  research,  an  avoidable  cost  model  for  estirmting  cost 
irrpacts  of  service  contracting  v.as  developed  and  applied  in  a  series  of  case 
studies.  In  addition,  a  statistical  model  for  estinBtipg  the  probability 
distribution  of  cost  savings  was  also  developed  and  app'lied.  TVjis  model  ubs 
developed  using  di  ta  provided  by  agencies  actually  contracting  for  service. 
With  these  tools,  a  corrpr  ehens  ive  analysis  of  the  cost  irripacts  of  transit 
service  contracting  v.c5  undertaken. 

1.3      V.:-l"  SIPMCZ  GDNTRACIING? 

Ow'er  the  jDast  decade,  transit  service  costs  have  escalated  far  more 
rapidly  than  either  fare  revenues  or  subsidies.  This  "fiscal  crisis"  has  led 
to  renewed  efforts  to  irrprove  both  the  efficiency  and  cost  effectiveness  of 
transit  ser\'i  ces.  These  efforts  have  met  with  only  limited  success,  ho'.^e\-er  , 
because  they  have  been  targeted  at  the  outu'ard  manifestation  of  the 
proble-. — high  costs — rather  than  at  the  problem  itself,  the  absence  of  any 
real    incentive  tc  control  costs. 
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Within  the  private  sector,  costs  are  controlled  through  the  competitive 
process.  If  a  firm  has  substantially  higher  costs  than  its  conpetitors,  it 
will  not  survive.  Thus,  the  rrarket  itself  provides  the  incentive  for 
efficiency.  Oily  ccmpe  t  i  t  ive  markets  provide  this  incentive,  however.  V\hen 
the  market  is  controlled  by  one  or  a  few  firms,  competitive  incentives 
disappear.  The  transit  industry,  organized  as  a  geographic  mcnopoly,  is  such 
a  market.  In  most  U.S.  urban  areas,  a  single  public  agency  has  responsibility 
for  all  transit  services  provided  within  its  assigned  service  area.  It  is  the 
designated  recipient  of  transit  subsidies,  and  has  allocative  responsibility 
for  these  funds.  In  many  areas,  the  agency  also  acts  as  the  operating  ser\uce 
pro\-ider,  that  is,  the  traditional  transit  authority.  The  institutional 
organization  of  transit  consequently  mitigates  against  efficient  service 
pr  o\-  i  s  i  or.  . 

The  impress  of  politics  has  also  contributed  to  transit's  fiscal 
proole-B.  Thie  desire  to  gam  "Aiaespread  political  support  for  transit 
programs  in  the  1970's  led  to  expansion  of  service  into  difficult  to  serve, 
low-demand  suburban  areas  and  increased  erriph.asis  on  costly  comruter  services. 
Both  of  these  strategies  have  contributed  to  the  increase  in  service  costs 
(Fielding,  1983,  1983a;  Lave,  1955).  Poll  tical  considerations  have  also 
discouraged  transit  m£nage~i€r.  t  froT;  confrontations  with  unionized  transit 
labor.  National  funding  for  mass  transportation  has  historically  been 
contingent  on  support  from  organized  labor,  and  protection  of  transit  labor 
has  been  a  highly  visible  element  in  transit  public  policy  (.'Mtshuler,  1979). 
As  long  as  subsidies  were  essentially  unlimited,  it  v^-as  politically  expedient 
to  concede  to  wage  and  benefit  increases  without  insisting  on  ccmnensura  te 
productivity  gains. 
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The  transit  industry  can  no  longer  afford  insulation  from  corrpetitive 
pressures.  Its  current  challenge  is  to  separate  the  question  of  vihat  service 
should  be  provided  from  the  question  of  who  should  provide  the  service.  The 
industry  mist  nou  enlarge  the  supply  of  potential  providers    by    increasing  the 

role  of  private  operators. 

V^en  public  subsidies  are  involved,  privatization  requires  that  the 
public  funder  and  the  private  provider  be  institutionally  linked.  Ihis 
linkage  is  a  contracting  arrangement.  To  date,  service  contracting  has 
primarily  occurred  in  areas  in  N^hich  the  funding  agency  and  the  operating 
agency  have  been  separate.  That  is,  service  contracting  exists  where 
counties,  cities,  ar:d  transportation  boards  have  funding  authority  and  pass 
fundi-  to  local  operating  agencies.  Anong  transit  authorities  that  have  both 
fancmg  an~  operating  functions,  contracting  with  the  private  sector  has 
largely  been  1  lt.i  ted  to  demand-responsive  operations  and,  occas  iona  1  1  \- ,  to  nw 
ser\-ices.  In  the  case  of  transit  authorities,  service  contracting  implies  a 
bro5-:erag-'  ar  range-oen  t  in  v.h  i  ch  the  agency  retains  responsibility  and  control 
of  the  ser\-ice,  but  shifts  operation  to  the  private  provider.  In  the  case  of 
separate  funding  agencies,  the  agency  in  effect  is  already  a  brewer,  and  the 
service  shift  is  fror,  a  public  to  a  private  provider.  An  example  of  this  form 
of  contracting  is  a  municipality  that  formerly  purchased  transit  services  frcn 
the  regional  operating  agency,  but  subsequently  contracted  with  a  private 
opierator   for  sirriilar  service. 

Any  significant  impl  onen  ta  t  i  on  of  service  contracting  will  require  the 
shift  of  services  ncr^  being  directly  operated  by  public  transit  agencies  to 
private  providers;  substantial  service  exp>ansion  is  no  longer  viable  in  the 
current  fiscal  environment.  Yet  it  is  precisely  this  type  of  contracting  that 
is    most     diffiC>^lt     to     a  ccor-pl  ish ;     indeed     it     has  occurred  in  only  one  kncM-n 


case--thal  of  the  Tidev^  ter  Transpor  ta  t  i  on  District  in  Virginia.^  Contracting 
of  existing  publicly  provided  services  is  difficult,  because  institutional 
constraints,  unfavorable  labor  contract  provisions,  and  Section  13(c)  of  the 
Urban  Kfass  Transportation  Act  can  severely  restrict  the  transfer  of  public 
agency  operated  service  to  private  contractors. 

Vhile  widespread  irrpleuientation  of  service  contracting  may  be  difficult, 
its  potential  benefits  may  be  great.  As  mentioned  earlier  in  this  chapter, 
existing  evidence  suggests  that  service  contracting  can  generate  potential 
cost  savings  of  up  to  50  p>ercent  .  These  potential  savings  reflect  the 
difference  betv.'een  public  and  private  service  costs.  Private  costs  are  lo-A'er 
for  several  reasons:  lower  driver  v.ages  and  benefits,  less  restrictive  work 
rules,  and  lower  administrative  or  indirect  costs.  Thus,  the  imnediate, 
direct  benefits  of  contracting  may  be  large.  The  transit  agency's  cost 
savings  can  be  used  either  to  reduce  subsidy  r  equir  arien  ts  ,  to  expand  the  total 
amouTit  of  service  available,  or  to  reduce  fares  (relative  to  the  level  they 
would  otherw.ise  assume). 

Impl  anen  ta  t  i  on  of  service  contracting  may  also  generate  significant 
indirect  benefits.  Direct  compie  t  i  t  i  on  with  the  private  sector  can  reduce  the 
pressure  for  wage  and  benefit  increases  among  public  agencv'  employees  and 
provide  management  with  more  bargaining  power  during  contract  negotiation. 
Cost  containment  incentives  may  increase  throughout  the  organization  as 
conpetition  for  transit  jobs  increases.  These  incentives  could  lead  to 
significant  efficiency  gains  within     the    pnoblic     transit     organization.  Given 


All  other  service  provider  changes  have  occurred  in  situations  where  the 
public  transit  operator  involved  was  acting  as  a  contractor  to  a  higher- 
level    funding  agency.     See  Teal    (1  985)    for  examples. 
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trajisit  service  contracting,  a  careful  examination 


1  .4      a^NIZATION  OF  THE  REK)RT 

The  research  results  presented  in  this  report  are  the  product  of  a  joint 
effort  betvr-een  the  Ihiversity  of  California,  Irvine,  and  the  Ihiversityof 
Pennsylvania.     The  report  SLrrmarizes  researdi  conducted  at  both  locations. 

Chapter  Two  provides  the  conceptual  background  for  a  study  of  transit 
service  contracting.  A  literature  review  of  public  service  contracting  was 
performed  by  the  Ihiversity  of  Pennsylvania  research  tearri.  The  review- 
describes  results  of  contracting  for  a  variety  of  jxiblic  services,  and 
provides  g-jidelines  on  characteristics  of  services  which  result  in  their  being 
amenable  to  contracting.  Issues  v.i-iich  are  important  to  the  long-term 
viability  of  contracting,  such  as  service  quality  and  maintenance  of 
competition,  are  also  identified  and  discussed. 

Chapter  Three  presents  the  results  of  a  nation\vide  survey  of  transit 
service  contracting  condijcted  in  1985  by  the  Lhiversity  of  California  research 
tea-..  TVjis  sur\-e\-  pro-^-ides  the  first  definitive  national  evidence  of  the 
magnitude  and  characteristics  of  this  form  of  service  delivery.  The  survey  is 
also  coT.prehens  ive:  85  percent  of  all  public  transit  providers  in  the  United 
States  were  included.  Tne  survey  results  thus  offer  an  extremely  accurate 
picture  of  the  current  status  of  service  contracting  in  the  Lhited  States. 

results  of  the  second  task  of  the  research,  the  estimation  of  potential 
cost  savings,  are  presented  in  the  remaining  chapters.  Chapter  Four  describes 
the  development  of  a  cost  model  for  estimating  potential  savings  of  transit 
service  contracting.  Th-e  model  is  designed  to  e\'aluate  the  cost  impBcts  of 
contracting  out  existing  transit  agency-    services.      Tne    modeling    approach  is 
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based  on  the  concept  of  avoidable  cost  —  the  transit  agency  cost  that  vyould  be 
reduced  if  the  service  were  not  provided.  Costs  considered  in  the  rrodel 
depend  on  the  assimptions  made  regarding  service  contracting  arrangements. 
Previous  related  research  is  discussed,  and  an  overview  of  the  cost  model 
system  is  presented.  It  bears  orphasizing  that  the  avoidable  cost  model  is 
not  a  fully-allocated  costing  approach,  and  may  produce  results  that  are 
somewhat  conservative  from  the  perspective  of  long-term  cost  savings, 
particularly  as  regards  capital  costs.  (A  more  detailed  description  of  the 
transit  cost  model    is  presented  in  Appendix  B.  ) 

The  cost  models  were  applied  to  a  total  of  twenty-two  transit  agencies, 
and  estimates  of  potential  cost  savings  for  different  service  contracting 
options  were  generated.  The  participating  transit  agencies  represent  a  wide 
variety  of  size,  operating  characteristics,  and  environmental  conditions. 
Results  of  cost  model  applications  are  presented  in  Chapter  Five.  Kbdel 
results  are  ?'jrr«ri2ec,  and  pc'ter.tial  cost  saving  irripl  i  ca  t  i  ons  are  discussed. 
A  final  section  of  the  chapter  eval'uates  the  accuracy  and  reliability  of  the 
model  results.  Individual  case  studies  are  presented  in  .Appendix  C.  Research 
presented  in  Chapters  Four  and  Five  v,as  conducted  by  the  UCI  researchi  team. 

The  University  of  Pennsylvania  model  for  estimating  contracting  cost 
savings  is  presented  in  Chapter  Six.  Thie  chapter  begins  with  a  description  of 
the  data  base  used  in  the  research.  Patterns  and  characteristics  of 
competitive  contracting  are  then  described.  The  statistical  model  is 
developed  frorri  a  series  of  h>'p)otheses  regarding  possible  determinants  of  cost 
savings.  The  model  is  then  used  to  estimate  a  probability  distribution  for 
potential  cost  savings  at  the  national  level. 

Chapter  Seven  sumarizes  the  research  results  and  discusses  policy 
implications     of     the    research.      Potential     direct     and     indirect    benefits  of 
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contracting  are  discussed  in  the  context  of  other  industries  in  which 
competitive  forces  have  increased.  The  chapter  concludes  with  an  overall 
assessment  of  service  contracting  as  a  cost  saving  strategy. 
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CHAPTER  IWD 

Cns^IRACriNG  FOR  PUBLIC  SERVICES:    REVID\'  OP  THE  LITERAIURE 
2 . 1  INIRCDUCTias 

Faced  with  budgetary  cutbacks  and  taxpayer  demands  for  fiscal  austerity, 
local  goverrmen ts  have  increasingly  turned  to  the  private  sector  for  the 
provision  of  services  traditionally  performed  by  public  agencies.  Contracting 
with  private  f:rms  has  become  a  popular  method  of  achieving  cost  savings. 
Cost  savings  cf  appr  ox  irr^  t  e  1  y  30  percent  have  been  estimated  for  a  variety  of 
services  through  the  use  of  contracting,  with  a  range  of  savings  between  15 
and  51  p>€rcent  (Niercer,  19£i;  Bennett  &•  Johnson,  1980;  Bennett  L  Johnson, 
1C79;  Marl  in,  1984). 

Tne  cost  advantages  o:  private  sector  contracting  are  assumed  to  result 
fror-  the  greater  efficiency  of  private  firms  as  well  as  frorr,  corrpetition  anTong 
potential  contractors.  TV:is  competition  is  said  to  enable  public  agencies  to 
purchase  service  at  the  Iciest  possible  cost  (Bennett  &  Johnson,  1979;  Fisk, 
Kiesling  L  \!:ller,  I'^TS;  Kirlin,  i  s  &  SonenblLrri,  1977;  McGuire  &  Van  Cot  t  , 
1*^84).  For  this  reason,  competitive  bidding  is  the  preferred  method  of 
obtaining  ser\-ice  from,  private  firms.  Vvhen  comp)etitive  bidding  is  not 
required,  market  contes tab i 1 i ty--the  availability  of  alternative  service 
providers-- i  =  saiii  to  assure  that  the  public  agency  receives  the  service  for  a 
reasonable  price. 

Contracting  has  been  used  for  a  wide  variety  of  public  services  formerly 
provided  by  public  employees  (Bennett  &  Johnson,  1980;  Savas,  1*^82;  Savas, 
1^77;     Savas,     1^74;     Fisk,     et     al.,     1978;     Kirlin,     et  al  .  ,    1  977  ).     Trash  and 
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garbage  collection  are  frequently  provided  under  contract  with  private  firms. 
School  bus  transportation  and  public  transit  are  also  frequently  provided  in 
this  manner.  During  1979-80,  almost  half  of  the  school  buses  in  the  United 
States  were  owned  and  operated  by  private  contractors  (McGuire  &  Van  Cott, 
1980).  In  California,  over  50  percent  of  all  transit  syst^ns  use  private 
contractors  (Teal,  1985).  Kiinicipal  governments  also  contract  for  vehicle 
maintenance,  custodial  services,  landscape  and  street  maintenance,  and  for  a 
variety  of  social  ser\-ices. 

2.2      Wi^^  MAKES  SEFXICE3  AMIT^ABLE  ID  CTKIRACriNG? 

There  are  specific  technological,  managerial  and  rmrketplace 
characteristics  v,t,ich  make  certain  services  amenable  to  contracting  with  the 
privste  ■^ector.  Table  2-1  presents  a  sunmary  of  the  nnost  relevant 
characteristics.     These  are  discussed   in  detail   in  the  following  sections. 

2.2.1    Kiariagerial  Issues 

The  easo  of  defining  ard  monitoring  a  service  contract  is  clearly  very 
important  (Niskanen  1*^71).  Because  the  private  sector  generally  seeks  to 
maximize  its  profit  by  pro\-iding  only  the  level  and  quality  of  service 
required  by  the  contract,  develrpment  of  performance  standards  and  monitoring 
techniques  are  essential  (Delaat,  1982;  Fisk,  et  al . ,  1978;  Fitch,  1974; 
Kirlin,  et  al.,  1977;  Savas,  \^14;  Marlin,  1984).  Service  standards  must  be 
clearly  outlined  in  the  contract  specifications  so  that  the  bidders  are  av.-are 
of  the  requirements  before  assigning  a  cost  to  their  service  package 
proposals.  Follov.-up  monitoring  throughout  the  length  of  the  contract  ensures 
that   the  provider  continues  tc  perform  adequatelv. 


TABLE  2-1 

CHARACTEPJSTICS  OF  SERVICES  miCH  hV^KE  IHEM  JMEmELE  TD  Cn\TRACTING 


Managerial  Characteristics 

1.  The  performance  of  the  contractor  is  easily  monitored. 

2.  Ser\-ice  quality  is  easily  determined  and  can  be  quantified. 

Marketplace  Characteristics 

3.  The  service  contract   is  av-arded  competitively. 

4.  Alternative  contractors  are  available  to  perform  the  service. 

5.  Easy    entry     into     the  business     is  available  (also  a  function  of 
technology) . 

Technological  Characteristics 

6.  JYie  need  for  service  fluctuates  over  time,  and    contracting  would 
reduce  the  public  agency's  requirement   for  equipment  or  manpov,-er. 

7.  The     reed     for     the  public  agency  to  maintain  a  back-up  service  is 
minima  1  . 

6.  TViere   is  nc  need   for  a  high  degree  of  trust     between     the  service 
contractor  and  the  user. 


Tne  use  cf  precise,  quantifiable  performance  specifications  in  contracts 
is  recomende^  (T'elaat,  1"^£2;  Fisk,  et  al.,  1976;  Kirlin,  et  al.,  ]'^77;  Savas, 
1974).  Even  then,  these  measures  are  susceptible  to  circumvention  (Fitch, 
1974).  Nieasures  of  effectiveness  for  social  services,  such  as  education  and 
counseling,  are  difficult  to  define  and  monitor.  In  contrast,  it  is 
relatively  easy  to  prepare  performance  indicators  and  monitoring  programs  for 
trash  collection,  highv-cy  and  landscape  maintenance,  and  other  tasks  v.ith 
well-defined  outputs. 
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2.2.2  Marketplace  Issues 

The  marketplace  is  a  second  area  w^iich  influences  the  feasibility 
of  contracting  for  public  services.  Connpetition  among  potential  service 
providers  who  are  engaged  in  the  bidding  process  for  service  contracts 
helps  lo\wer  the  cost  of  services  (Fisk,  et  al.,  1978;  Fitch,  1974;  Ho, 
1981;  McGuire  &  Van  Cott,  1984;  Savas,  1974;  Savas,  1977).  Without 
reasonable  levels  of  corrpe  t  i  t  i  on ,  a  private  supplier  enjoys  a  monopoly 
and  can  drive  up  prices  to  a  point  at  which  contracting  is  no  longer  a 
less  costly  alternative  to  public  provision.  The  ease  of  entry  into  the 
market  by  new  providers  is  an  essential  factor  in  maintaining  a 
conpetitive  situation  over  the  long  term  (Hughes,  1982;  McGuire  &  Van 
Cott,  1^*84). 

2.2.3  Technological  Issues 

Tne  nature  of  tne  service  also  affects  the  feasibility  of 
contracting.  Ser\'ices  v-ti  i  ch  have  seasonal  or  daily  fluctuations,  by 
nature,  require  excess  eq^iprnent  or  manpcA-er  v,tiich  renain  idle  during 
nonpeak  periods.  Contracting  for  ser\-ices  during  the  peak  periods  thus 
lessens  the  cost  to  the  public  entity  (Fisk,  et  al . ,  1978;  Kemp,  1982; 
Kir  1  :n,   et   al . ,    1  977  ) . 

A  second  issue  is  the  possible  need  for  the  public  agency  to 
maintain  back-up  ser\'ice  capability  when  the  entire  service  is 
contracted  to  the  private  sector.  Services  which  are  indispensable, 
such  as  police  and  fire  protection  and  solid  waste  removal,  trust  have 
contingency  plans  in  case  the  contract  is  unexpectedly  terminated 
(Etelaat,  1982).  Other  services  v.ti  i  ch  are  not  as  indispensable  do  not 
require  contingency  planning  of   the  same  magnitude. 


The  relationship  between  the  service  provider  and  the  consumer  or  user 
is  also  inportant.  Those  services  in  which  the  provider  and  user  have  little 
or  no  contact,  such  as  trash  collection,  maintenance,  and  custodial  services, 
are  especially  amenable  to  contracting  (Delaat,  1982;  Fisk,  et  al.,  3978). 
Contracting  for  services  which  require  closer  contact  (e.g.,  school  bus 
transportation,  social  services  and  p>olice  protection)  places  the 
responsibility  on  the  contractor  to  hire  employees  who  respond  well  to  the 
pub lie. 

2.3      API.  TPA\'SIT  SERVICES  A\EXABLE  TD  ODNTRACTLNJG? 

Public  transit  has  most  of  the  characteristics  of  a  readily  contractible 
public  service.  Transit  services  are  easily  defined  and  monitored.  The 
ser%-ice  cesirez  car.  be  clearly  specified  by  routes  and  schedules,  vehicle 
characteristics,  and  rec'j  i  r  emen  t  s  for  adherence  to  a  variety  of  service 
standards.  Current  technology-  such  as  vehicle  locator  systems,  auto'r^tic 
vehicle  identification  at  key  locations,  and  advanced  comnuni cat  ions  make 
close  mor.  itcring  feasible. 

Corr.pe  1 1 1  i  on  in  tne  transit  industry  has  been  shown  to  exist  in  several 
areas.  Thie  charter  bus  industry,  intercity  bus  lines,  school  bus  operations, 
sightseeing  lines,  airport  limousine  ser\-ices,  and  demand  responsive  transit 
conpanies  all  conpete  in  their  respective  markets.  Ehtry  into  the  industry  is 
not  difficult.  V.hen  contracting  situations  are  structured  so  that  potential 
contractors  need  not  make  large  capital  outlays  to  participate  in  service 
delivery,  there  is  likely  to  be  a  strong  response  to  competitive  contracting 
opportunities  frorr,  private  operators.  Thus,  public  agencies  can  help  ensure 
that  sufficient  competition  will  exist  so  that  contracts  can  keep  prices  as 
1  ov.  as  po s s  i b  1  e  . 
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Due  to  the  peaked  nature  of  transit  denand,  capital  and  labor  costs  can 
be  substantially  reduced  through  contracting  for  pe^k  hour  services.  This 
allows  the  public  agency  to  utilize  its  fleet  and  work  force  efficiently  and 
to  reduce  the  nurrber  of  full-time  employees. 

The  major  liability  for  transit  service  contracting  is  the  high  degree 
of  interaction  between  the  contractor's  employees  (i.e.,  bus  drivers)  and 
users  (i.e.,  passengers).  Careful  selection  of  prospjective  contractors  and 
effective    monitoring    by     the     sponsoring  public  agency  are  essential   to  ensure 

that  the  contractor  provides  an  adequate  quality  of  service  to  the  user  (e.g., 
courteous  and  appropriately  dressed  bus  drivers,  on-time  performance,  etc.) 

2.4      B'IDC'CE  OF  CDST  S\VI:n)GS  KP.  CXfsTPACTED  SERVICES 

Table  2-2  summarizes  a  n'orrber  of  studies  v-hich  corrpare  public  vs. 
private  costs  for  delivery  of  non-transit  public  services.  The  majority  of 
this  research  has  focused  on  solid  v-^ste  collection.  Only  one  study 
svs t e^a t i ca 1  1  V  examined  the  costs  of  several  different  services  across  many 
different  governmental  units.  Ecodata,  Inc.,  surveyed  eight  ser\-ice£  provided 
by  121  cities  in  the  Los  .Vigeles  metropolitan  area  (Nlarlin,  l'^84).  Only 
services  for  v,h  i  ch  at  least  ten  cities  provided  service  directly  and  ten 
cities  contracted  were  surveyed.  These  included  refuse  collection,  road 
paving,  street  cleaning,  and  tree  maintenance.  The  survey  found  that  with  the 
exception  of  p)a^,-^oll  preparation,  the  contracted  services  were  an  average  of 
35  f>ercent  less  expensive,  v,ith  savings  ranging  from  27  percent  to  48  percent 
for  different  services  (Marlin,  1984). 

For  the  twelve  studies  which  reported  cost  data  for  non-transit 
services,  average  cost  savings  of  30  percent  were  found.  Several  of  these 
studies  .'.  ;  i  I   t)>'   rexi'^v.O'J    in  <iet,--iil    in   the   follovking  section. 


TABLE  2-2:    QUANTITATIVE  STUDIES  CF  a>FARING  SERVICE  DELIVERY  COSTS 


Type  o"  Research  Metnoc  Percent     Comparison  Member  of     Controls  for 

Study  (Reference)  Savings     Measure  Sites/Firms     Service  Quality/ 

Similarity 

Cor.parison  Studies 

T!    SCiic  Boste  Collection  30X  $/year/household     1  site        Housing  type; 

Fairfax  Co.,  vfi  29  firms     Front  or  rear 

(Bennet  4  Johnsor',  collection;  Ni/nber 

1975;  of  collections/week 

2.  Solid  Waste  Collection     30-50*      $/ton;  tons/hour     1  site        Vehicle  type;  Type 
Ne-  YcrK  City  450  firms    of  waste;  Expense 
(Savas,  197^)             *  category 

3.  Sclid  Waste  Ccllection     OX*  1  site 
St.  Paul 

(Fisk,  Kieslinc, 
&  Miller,  1978) 

A.    6  Hj^icipal  Services         27-48S       Varied  by  Service    121  sites    Duality  controls 
(Marlin,  19&-)  Oepended  on  service 

~.    SzL^z  waste  Cc-.ectic^     35-5IS       $/tor.;  t/hsMo;       1  site        Same  service 

Minneapclis  OS  After*  tons /truck/ shift  specified  in  the 

(Savas,  1577}  contract;  Housing 

type;  Nunber  of 
complaints 

6.  Sclic  waste  Ccllerticn  NF  1  site  NP 
£:r^ircns-,  c~z.h~z          d  A'ter* 

(Ec2n:-:c:,  is-.j, 

7.  Custodial  Service  5C%  J/wck  ur.it  1  site        "Similsr  service" 
L:tti.e  RcC'' ,  Ar- 

(Mercer,  19=3; 

e.    FjtlaC  Works  Mainte.nance  15*  UP.  1  site  NR 

La'a.ette, 
(Gcccin,  195^) 

Statistical  Ccst  fivera:r£ 

9.    Scncc.  5-s  Service  12X*  $/trip/$/stuOent      257  sites    Trip  length; 

Incia-a  (McGuire  4  i/rr.i/  $/ stuoent-mi  Stuoents/trip 

Van  Cctt,  196- ; 

i:"  iz.-.z  waste  Ic^-ectic     16-3:?       t/tc  IDC  sites    Wages;  weather;  City 

CcIltcis  Study  size;  Waste/house- 

(Oeiaat,  15£2;  hold;  Population 

density;  Service 
level 

11.  Solid  Waste  Collection      13-33.       $/hshd;  $/ton  1^5  sites    Service  frequency; 
Connecticut  Service  type; 
(Kemper  4  Ouigiey,  1976)                                                             Population  Density; 

Wages 

12.  Fire  ^:ziez-.:c~  Services  32-53       $/cap:ta  1  site        Population;  Area; 
Sccttsoale  (Els'-.  4  Insurance  rates; 

Nc-rse,  1976) 

Case  Stuc. 

13.  So-.o  waste  Ccl-eotic  Not  Monitoring  costs;    6  sites       Not  relevant 
Fittsr.rg-  area  re.e.a't    Wages  4  benefits;    6  fir-s 

(Oelaa: ,  15:;  i'tc^:  S/hshc; 

No.  of  con-.plaints 

*       Ccrpet.t.^e  e".-:on~€":  bet»>ee'  tne  puoiio  anp  private  service  Deliverers. 
N=     ^c^  re:cr".e;. 
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2.4.1  Refuse  G^llection 

Kemper  and  Quigley  (1976)  analyzed  the  cost  of  trash  collection  in 
various  Connecticut  cities,  reporting  that  collection  cost  appeared  to  vary  by 
the  ty-pe  of  service  arrangement.  Private  collection,  in  which  individual 
households  contracted  directly  with  private  firms,  Mvas  about  30  percent  more 
costly  than  municipal  collection  which,  in  turn,  was  about  25  percent  more 
expensive  than  contract  collection.  The  difference  between  private  contractor 
and  rrunicipal  cost  tended  to  be  biased  in  favor  of  the  municipalities, 
according  to  the  authors,  because  cities  generally  tend  to  underestimate  the 
cost  of  vehicle  operations  and  maintenance,  interest,  and  depreciation.  The 
City  of  Hartford,  for  exa-nple,  underestimated  its  costs  by  41  percent. 
Economies  of  scale  may  account  for  the  difference  between  the  two  types  of 
private  operating  systems.  V.hen  economies  of  scale  are  present,  private  firms 
operating  under  contract  in  a  specific  area  can  provide  less  costly  service 
than  a  firr:  v.hich  ser\-es   individual  households. 

Bennett  and  Johnson  (l"-?^)  studied  refuse  collection  costs  in  Fairfax 
County,  \'irginia,  v.here  the  County  Division  of  Public  Works  and  29  private 
firms  provided  trash  collection  services.  The  average  annual  cost  to 
homeowners  for  public  ser\-ice  v.3s  significantly  higher  than  prices  charged  by 
private  firms:  $12b.80  vs.  $85.76.  Only  one  firm  charged  as  rruch  as  the 
government.  Thus,  private  cost  levels  were  32  percent  less  than  municipal 
costs. 

2.4.2  School  Bus  Transportation 

A  statewide  study  of  school  bus  transportation  in  Indiana  was  conpleted 
by  McGuire  and  Van  Cott   (1984).     The  authors  collected  cost    and    output  (trip) 

data     frcrr,    most     school     aistricts     in     the  state  and  compared  cost  per  vehicle 


trip  and  cost  per  mile.  Public  provision  was  found  to  be  12  percent  more 
costly  than  private  bus  service. 

2.4.3  Fire  Protection  " 

Although  fire  protection  services  are  generally  provided  by  the  public 
sector,  Scottsdale,  Arizona,  contracts  for  this  service  with  a  private  firm. 
Ahlbrandt  (1°74)  used  regression  analysis  to  conrpare  costs  of  fire  service 
provision  in  44  cities  and  five  districts  in  the  State  of  Washington  with  the 
Scottsdale  systerr..  The  Washington  data  were  calibrated  and  verified  for 
cities  in  -Arizona  and  were  then  used  to  predict  costs  for  Scottsdale.  The 
model  predicted  costs  of  $7.10  p>er  capita.  The  actual  cost  W2s  $3.78,  a 
saving  of  approximately  47  percent. 

2.4.4  P\iblic  Transit 

A  small  nimber  of  previous  studies  have  compared  the  cost  of  public 
versus  private  sector  provision  of  transit  in  various  operating  envirorrr>ents. 
Wallis  (1983)  analyzed  the  cost  of  publicly  versus  privately  provided 
fixed-route  urban  bus  ser\-ice  in  Melbourne  and  Sydney,  Australia.  He  found 
that  private  operators  had  costs  30  to  50  percent  below  the  levels  reported  by 
public  operators.  Teal  and  Giuliano  (1986)  estimated  that  privately 
contracted  subscription  bus  service  in  San  Francisco  was  provided  at  a  cost  25 
percent  belc^>.  that  of  the  public  agency  v^hich  contracted  for  the  ser\'ice,  even 
though  the  private  operator's  costs  included  vehicle  depreciation  and  the 
public  agency's  costs  did  not.  Echols  (  1985  )  presented  data  frorr,  the 
Tidev^ater  Transportation  District  in  Virginia,  where  the  agency  w.as  able  to 
reduce  its  service  costs  b\-  at  least  45  percent  by  contracting  for  the  same 
fixed-route  service   it  had  previously  operated   itself.     Teal    (I'^co)     and    Mori  ok 


2-9 


and  Viton  (1985)  presented  cost  conparisons  from  a  nimber  of  locations  around 
the  United  States  demonstrating  cost  reductions  of  10  to  50  percent  through 
private  sector  provision  of  transit  services.  Although  a  range  of  comparative 
techniques  have  been  used,  and  the  precision  of  these  analyses  have  varied, 
the  sheer  magnitude  of  the  estirrated  cost  savings  for  the  privately  provided 
services  indicates  that  they  are  likely  to  be  substantial. 

2.4.5    Overall  Results  of  Cost  Studies 

Taken  together,  these  studies  suggest  that  contracting  with  the  private 
sector  for  the  provision  of  public  services  can  result  in  significant  cost 
savings.  Considerable  savings  in  the  areas  of  refuse  collection,  fire 
protection,  school  bus  transportation  and  public  transit  were  found.  In 
addition  to  the  issue  of  cost,  service  quality  and  competition  also  influence 
the  effectiveness  of  contracting.  These  are  addressed  in  the  follov-ing 
sec  1 1 ons . 

2.5       SEPATCE  QCALIT^- 

The  issue  of  service  quality  is  often  cited  by  opfX)nents  of  contracting 
as  a  major  obstacle  to  service  provision  by  the  private  sector.  Private 
firms,  ostensibly  interested  only  in  making  a  comfortable  profit,  are  alleged 
to  provide  as  little  ser\'ice  as  possible  with  minimal  regard  for  quality. 
Studies  have  indicated,  hcwever,  that  many  other  factors  affect  the  issue  of 
the  quality  of  ser\-ice  (Poole,  1983;  Fisk,  et  al.,  1978).  Contracting  for 
services  requires  public  agencies  to  define  service  objectives  and  performance 
measures,  often  for  the  first  time.  This  forces  the  nrin ic ipa 1 i ty  to  examine 
the  outputs  of  the  service  in  relation  to  the  inputs  (costs)  and  to  assess  the 
service  in  a  nev.-  uay.     Public  officials  have     often     found     private  contractors 
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to  be  more  responsive  and  concerned  about  the  quality  of  service  than 
rnunicip>al  employees,  w^o  are  not  motivated  by  the  incentive  of  contract 
renev>.al  based  upon  the  satisfaction  of  the  sponsoring  agency.  The  Ecodata, 
Inc.,  study  found  no  significant  differences  in  quality  bet\ween  public  and 
private  provision  for  the  eight  public  services  examined  (Klarlin,  1984). 

Ihese  findings  .  imply  that  contract  monitoring  is  of  paramount 
inportance.  Contractors  will  provide  quality  service  if  they  know  that  their 
performance  is  being  closely  monitored  by  the  public  agency.  Service 
objectives  mjst  be  clear,  easi ly  moni tored,  and  fair  to  both  parties.  Several 
studies  have  considered  quality  of  service  when  comparing  public  and  private 
service  provision  and  have  found  that  private  firms  provided  service  of  equal 
or  better  q-^ality  than  the  public  agency  (Ahlbrandt,  1974;  Bennett  &  Johnson, 
1  979  ).  One  stud-/,  v-twch  corrrpared  private  versus  public  trash  collection, 
found  that  trash  v-as  collected  more  frequently  by  the  private  operator  and  the 
level  of  cofTipiaints  about  the  quality  of  service  was  similar  to  tnai  of  the 
public  provider  (Bennett  and  Johnson,  1979).  In  Scottsdale,  .Arizona,  the 
private  fire  department  was  compared  with  public  departments  in  terrris  of 
service.  Scottsdale  ranKved  first  in  speed  of  response  to  alarrris,  comparable 
fire  insurance  rates,  and  conpiarable  fire  losses  (Ahlbrandt,  1974). 

2.6      CQ.PETITias  IN  QCTNTRACnriNG 

Canpetition  is  a  critical  factor  in  obtaining  low-cost  contracts. 
Studies  confirr.  that  the  existence  of  a  competitive  market  generally  results 
in  relatively  low  bid  prices  because  firms  rrust  compete  with  each  other  to  win 
the  contract  (Savas,  1977;  Bennett  &  Johnson,  1980;  Kirlin,  et  al.,  1977; 
Fisk,  et  al.,  1978).  Hc^'ever,  other  studies  (Hain,  1983)  point  to  the 
difficulties  involved  in  maintaining  a  competitive  market.      The}'    suggest  that 
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private  market  nriechanisms  are  inadequate  for  sustaining  competition,  that 
oligopolistic  or  monopolistic  situations  can  evolve  with  long-term  contracts 
and  that  bid  rigging  and  other  anti-competitive  practices  can  drive  up 
prices.  Adequate  cost  information  and  economic  controls  to  assure  conpetition 
are  mandatory  if  contracting  is  to  be  effective.  However,  \*tiile  anecdotal 
accounts  of  such  problems  can  be  found,  the  systematic  research  which  has  been 
done  on  manicipal  service  contracting  has  not  supported  these  contentions. 

Several  studies  (Savas,  1977;  Hughes,  1982;  Bennett  &  Johnson,  1980) 
investigated  the  effect  of  competition  on  public  and  private  costs  for 
services.  The  results  indicate  that  competition  has  had  a  beneficial  effect 
on  public  agency  service  costs.  Savas  (1977)  points  to  the  effect  of 
competition  betv^-een  private  contractors  and  the  municipal  goverrment  in 
Minneapolis,  Minnesota.  The  city  contracted  for  part  of  its  trash  collection 
and  provided  the  renainder  of  this  service  itself.  Initially,  the  private 
firms  shos».'ed  superior  productivity  in  terms  of  labor  hours  per  household,  tons 
per  man-hour  and  households  serviced  per  shift.  The  private  firms  also  had 
significantly  lower  costs.  CX^er  a  five-year  period,  hov.'ever,  the  city 
department  inproved  to  the  level  of  its  competitors.  The  City  of  Phoenix 
contracts  for  a  nuTiber  of  municipal  services.  City  departments,  in  fact, 
compete  directly  with  the  private  sector  in  a  competitive  bid  process.  The 
city  contracts  for  garbage  collection,  chip  sealing  of  streets,  fixed-route 
public  transit,  Sunday  dial-a-ride  services,  and  maintenance  of  roadway 
medians.  Contracting  has  trimried  costs  for  those  services  provided  by  the 
private  sector  and  has  led  to  lower  costs  in  the  public  sector  as  well.  The 
city  government  has  found  ways  to  tighten  the  budget  and  to  be  more  productive 
(Hughes,  1982). 


These  studies  indicate  that  competition  and  private  sector  involvement 
can  directly  affect  costs  of  public  services.  In  Minneapolis  and  Phoenix, 
public  sector  costs  for  service  provision  approached  those  of  private 
contractors.  Contracting  for  only  a  p>ortion  of  the  public  service  may  also 
lead  to  overall  lower  public  agency  costs.  These  spillover  effects  of 
contracting  (sometimes  called  the  "ripple  effect")  can  be  very  significant  in 
terms  of  overall  public  sector  cost  reduction. 

2.7  CCNCLUSIOs'S 

Private  sector  contracting  for  public  services  has  been  a  generally 
successful  endeavor.  This  method  of  service  provision  is  corrrron  in  the  areas 
of  trash  collection,  demand  responsive  transit,  school  bus  transportation, 
park  and  landscape  maintenance,  vehicle  maintenance,  custodial  ser\'ices, 
traffic  signal  maintenance,  road  repairs,  and  a  nimber  of  other  services 
t>-p:call-y  provided  by  the  public  sector. 

Several  issues  are  related  to  the  success  of  contracting  with  the 
private  sector.  Competition  is  probably  the  most  critical  component  in 
obtaining  high  quality,  inexpensive  service.  Competition  among  bidders  for  a 
contract  will  help  reduce  the  cost  of  sers'ice.  Sufficient  competition  should 
be  available  in  the  miarketplace  or  entry  should  be  easy  so  that  additional 
firrris  can  provide  service  if  the  need  arises.  Competition  between  the  public 
and  private  sectors  often  results  in  the  public  sector  becoming  more  cost 
conscious,  efficient,  and  productive. 

The  service  which  is  being  considered  for  private  sector  provision 
should  have  performance  standards  which  are  easily  measured.  The  ability  to 
monitor  the  performance  of  the  vendor  is  critical  in  obtaining  high  quality 
ser\-ice£.       Public     ser-^-ices    v.r.ich    meet     these     criteria    have    been    shoAn  to 
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benefit  fror,  contracting.  Cost  savings  averaging  30  percent  have  been 
obtained,   largely  in  solid  v^ste  management,  but  also  in  other  public  services. 
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CHAPTER  HfilE 

RESULTS  OF  K^ICN^'JDE  m^IT  ODr^IRACriNG  SURVEY 

This  chapter  presents  results  of  a  nationwide  survey  of  transit  service 
contracting  among  public  agencies  ^ich  are  responsible  for  public 
transpKDrtat ion  provision.  Despite  substantial  interest  in  transit  service 
contracting  on  the  part  of  both  public  agencies  and  researchers,  little  was 
kncM-n  about  the  use  of  contracting  at  the  initiation  of  this  research.  The 
nationwide  survey  \j,-as  thus  undertaken  to  determine  the  scope  of  contracting 
uhich  currently  exists  within  the  industry.  The  survey  data  provide  a 
coTJirehens  ive  description  of  the  magnitude  and  characteristics  of  service 
contracting  withm  the  United  States.  The  survey  obtained  information  on 
whether  public  agencies  contracted  for  transit  service,  and  if  so,  on  the 
tspes  and  amounts  of  service  provided.  information  v.as  also  obtained  on 
vehicle  oAnershij:  .and  the  method  of  contractor  selection.  This  chapter 
presents  results  of  tne  national  surve}-.  The  survey  data  are  also  used  to 
provide  cost  cor.par  i  sons  of  privately  contracted  and  publicly  operated  transit 
serv  ices . 

3 .  1  METrCDOJDG^' 

The  national  survey  was  conducted  in  1985.  Using  information  obtained 
froT.  state  DDT's  and  a  previously  published  LMIA  transit  director>-,  efforts 
were  made  to  identify  and  contact  every  public  transportation  provider  in  each 
of  the  50  states,  with  the  exception  of  systens  which  were  targeted 
exclusively  at  an  elderly  and  handicapped,  social  service  agency-oriented 
clientele.     Judging  by  the  ccn",prehens  i  veness    of     the     information    provided  by 
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the  states,  it  seems  likely  that  at  least  95  percent  of  all  transit  services 
in  the  United  States  were  included  in  the  survey,  and  possibly  as  many  as  98 
to  99  p>ercent.  Survey  forms  were  sent  to  each  of  the  providers  in  the  Spring 
of  1985.  A  copy  of  the  data  collection  instrunent  is  included  in  j^pendix  A. 
As  many  as  two  follow-up  letters  were  sent  to  each  agency  in  an  effort  to 
maximize  the  response  rate.    Telephone  follow— up  was  also  occasionally  used. 

The  corrbination  of  a  one  p>age  survey  form  and  extensive  follow-up 
produced  an  excellent  response  rate.  Of  982  systems  identified  and  contacted, 
responses  were  received  from  732  systems  (approximately  75  percent).  If  an 
agency  did  not  respond  after  repeated  contacts,  IMTA's  Section  15  data,  when 
available,  were  used  for  that  agency.  In  a  few  cases,  such  as  California  and 
Minnesota,  information  provided  by  the  state  was  of  sufficient  quality  that  it 
could  be  used  v.hen  a  system  did  not  respond  to  the  survey.  In  this  fashion, 
information  was  obtained  on  an  additional  132  systems.  A  total  of  8o4  transit 
systems  are  included  in  the  data  set.  The  sample  is  thus  highly 
representa  t  ive . 

The  data  collection  instrument  asked  the  public  transportation  sponsor 
to  provide  the  follov.ing  information:  (1)  which  t\pes  of  transit  service 
(e.g.,  fixed  route,  demand  responsive)  are  provided,  and  wtiether  they  are 
operated  by  the  public  agency  or  a  private  contractor;  (2)  aggregate  operating 
statistics  for  all  of  the  agency's  transit  services;  (3)  operating  statistics 
for  each  contracted  service;  (4)  sources  of  funding;  (5)  vehicle  ownership  for 
contracted  services;  (6)  the  nature  of  the  contractor  selection  process  (e.g., 
conpetitive  bidding,  negotiation);  and  (7)  the  length  of  the  contract. 
Respondents  were  asked  to  supply  1983-84  operating  statistics  whenever 
possible,  although  some  supplied  1984-85  information.  Approximately  825 
systems  supplied  reasonabl\-  complete  data. 


TABLE  3-1 

ANCUNT  OF  CrKIRACriN3  VS.  TYPE  CF  SPCK3DR 


Arcunt 

of  Contract 

in^ 

T\T>e  of  Spcr.sor 

All 

Seme 

None 

N 

Trans  i  t  Agency 

12.9% 

20.4% 

66.7% 

255 

City 

30.5 

5.4 

64.1 

410 

County 

20.7 

12.6 

66.7 

111 

Other 

37.5 

6.3 

56.3 

48 

All  T^-pes 

24.2 

11.0 

64.8 

N 

199 

91 

534 

824 

3.2    e:>zi:sT  and  M^c?ar^T>z  of  sipa'ice  omracting 

Aprrcx ima t e 1 y  35  percent  of  all  the  public  agencies  included  in  this 
survey  contract  for  at  least  a  portion  of  their  transit  service.  Table  3-1 
indicates  that  there  is  not  a  large  difference  in  the  use  of  contracting  by 
different  t)-pes  of  public  agencies,  with  33  to  44  percent  contracting  for  at 
least  seme  service  in  each  public  agency  category.  However,  as  shov.n  in 
Table  3-1,  t\-pes  of  agencies  differ  significantly  in  terms  of  contracting  for 
"alK  or  "seme"  of  their  service.  Municipalities  which  contract  t>'pically  do 
so  for  all  of  their  transit  service,  w+iereas  most  contracting  by  transit 
agencies  is  for  only  a  portion  of  the  total  service  delivered. 

Syste-  size  has  a  strong  and  pervasive  influence  on  piatterns  of  service 
contracting.  Although  small  public  transportation  systems,  those  with  50  or 
feA-er  vehicles,  are  less  likely  to  contract  for  service  than  systeTis  with  more 
than     50    vehicles,     most     of  the  service  contracting  by  the  latter  group  is  for 
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TABLE  3-2 


GCKIR/OrirC  vs.  SYSHM  SIZE 


Any  Service 
Contract  ing 


Contract  All 
Service 


Contract  Some 
Servi  ce 


1-50  Vehicles 


33.4% 


27.1% 


6.2% 


51  or  more  Vehicles 


46.5% 


9.3% 


37.2% 


Al  1  Sys  terns 


35.4% 


24.3% 


11.0% 


only  a  p>ortion  cf  their  service,  v.'hereas  the  bulk  of  contracting  by  small 
systems  is  for  the  entire  transit  service  (Table  3-2).  Arong  systems  with  50 
or  fevi-er  vehicles,  81  percent  of  contracting  is  for  the  entire  system,  wtiereas 
among  syslerrs  v-ith  more  than  50  vehicles,  only  20  percent  of  the  contracting 
is  for  an  entire  system.  The  very  size  of  the  smaller  agencies  means  that 
contracting  decisions  are  often  of  an  "all  or  nothing"  charactei — these 
systems  are  t\pically  so  small  that  it  rrakes  most  sense  to  either  operate  the 
entire  service  m-house  or  to  contract  for  all  service.  Thus,  it  is 
frequently  infeasible  to  contract   for  only  a  portion  of  the  system. 

Because  of  this  pattern,  there  is  mjch  more  contracting  as  a  percentage 
of  agency  expenditures  among  small  systems.  As  Table  3-3  illustrates,  the 
percentage  of  average  agency  expenditures  for  contract  operations  sharply  and 
systematically  declines  as  system  size  increases.  (Table  3-3  does  not  report 
the  percent  of  total  contract  expenditures  to  total  operating  costs  for  each 
category,  but  the  average  percentage  contract  expenditure  in  that  size 
ca  tegory . ) 
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TABLE  3-3 

PrUCE^T  CyniAJIN3  EXPESDIVJBES  FCR  GCMRACT  SERVICE  BY  SYSTB^'i  SIZE 


Average  Agency  Percentage  G^ntract 


Syster.  Size  Expenditures  for  Size  Category  N 

I-  lC  vehicles  31.6%  453 

II-  25  vehicles  '  25.3%  166 
26-50  vehicles  18.2%  98 

51-100  vehicles  11.2%  59 

101-25C  vehicles  9.5%  39 

Ktere  thar"i  250  vehicles         9.5%  41 


Table  3-4  pro\-ide£  a  br eakdov^":".  of  contracted  services  by  the  t^pe  of 
service,  as  well  as  the  ratio  of  private  to  public  service  provision  for  each 
category.  It  should  be  noted  that  the  data  are  presented  on  the  basis  of 
service,  not  ager.cy.  Since  many  agencies  provide  more  than  one  type  of 
service,  the  total  nimber  of  services  is  much  larger  than  the  number  of 
agenc  i  e? . 

Demand  responsive  transit  services  are  most  likely  to  be  contracted, 
both  as  a  percentage  of  all  contracted  services  and  as  a  percentage  of 
contract  service  for  each  service  type.  Contracts  for  demand  responsive 
transit  (EPJ-E-:  and  ERI-GP  in  Table  3-4)  represent  58  percent  of  all  service 
contracting.  Kbreover,  one-third  of  all  demand  responsive  transit  services 
are  contracted.  Nonetheless,  there  is  a  surprisingly  large  amount  of 
contract  ine       for       fixed-route      service,      v.-i  th      over       160      such  services 
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lABLE  3-4 

NUMBER  OF  TRANSIT  SERVICES  PRIVATELY  GCNIRAnED  BY  SERVICE  TYPE 


Type  of  Provider 


Service 

Pubi  i  c 

Pr  iva  te 

Both 

Portion  Privately 

FRT  (All  Day) 

450 

119 

18 

23.31 

EKT-EH^ 

223 

118 

13 

37.0 

ERT-<IPC 

231 

99 

11 

32.0 

Corrmuter 

42d 

16. 

1 

28.8 

Weekend /Evening 

7  5^ 

7 

3 

11.8 

Other 

16 

14 

2 

50.0 

Al  1  Services 

1037 

373 

48 

28.9% 

Portion  privately  contracted  =  "private"  +  "both"  divided  by  rev.  surr.. 
EH  designates  elderly  and  handicapped  service. 
GP  designates  general  public  service. 

Probably  understated  due  to  agencies  including  these  services  in  all-day 
FKI  category. 


(including  comjter  service  and  weekend  /  even  ing  service)  contracted  to  private 
operators.  Approximately  23  percent  of  all-day  fixed-route  services  are 
contracted.  CK-erall,  approximately  29  percent  of  all  separate  transit 
services  provided  by  the  agencies  included  in  the  sample  are  contracted  to 
private  operators. 

Because  contracted  services  tend  to  be  relatively  snail  scale,  the 
amount  of  contracting  measured  in  dollar  and  mileage  terms  is  considerably 
smaller  than  the  percentage  of  all  services  which  are  contracted.  Service 
contracting     represents     5.1     percent     of     total     na  t  i  onu-i  de     transit  operating 

expenditures     for    bus     and    demand - r espons ive     service  and  8.6  percent  of  total 
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revenue  vehicle  miles  of  such  service  produced.  Although  much  snaller  than 
the  percentage  of  services  contracted,  these  measures  nonetheless  indicate 
that  service  contracting  is  already  a  phenonrtenon  of  significant  inportance. 
This  is  p>art icular ly  the  case  for  nxuiicipally  provided  transit  services,  as  27 
percent  of  all  op)erating  expenditures  for  such  systems  represent  privately 
contracted  ser\'ices. 

Service  contracting  occurs  in  at  least  41  states,  but  is  most  prevalent 
in  a  relatively  small  nirrber  of  states.  Oie-half  of  all  the  systems  which 
contract  for  service  are  contained  in  California,  Massachusetts,  and 
Minnesota,  even  thougl^  these  three  states  contain  only  34  percent  of  the 
transit  systems  in  the  survey.  Other  states  >;^here  a  substantial  amount  of 
contracting  occurs  include  Connecticut,  Illinois,  Iowa,  Michigan,  North 
Carolina,  Q-.ic,  Pennsylvania,  Texas,  and  Wisconsin.  Collectively,  these 
tWr-elve  states  account  for  80  percent  of  all  systems  which  engage  in  some  form 
of  service  contracting,  uf-i  i  1  e  they  contain  only  69  percent  of  all  tne  systems 
included  in  the  survey. 

Tne  surve\-  identified  several  notable  examples  of  large  scale  service 
contracting.  At  least  seventeen  public  agencies  contract  for  service 
involving  50  or  more  vehicles.  The  largest  contracted  service  is  in  Honolulu, 
Hawaii,  where  a  48C  bus  fixed-route  system  with  an  annual  operating  cost  of 
$55  million  is  contracted  to  private  op>erators.  The  entire  350  bus  Phoenix 
transit  syste"  is  contracted  to  two  private  operators.  Large  contract 
operations  which  do  not  represent  an  entire  transit  systerri  include  a  large 
segrrient  of  suburban  service  in  Dallas  (over  100  vehicles),  the  Houston  and 
Dallas  ccmruter  bus  programs  (each  with  more  than  60  vehicles),  and  the  demand 
responsive  services  of  Orange  County  Transit  District  (130  vehicles)  and  the 
San  Bernardino  Courity  transit  agency  (over  40  vehicles)  in  California. 


3.3      PATHRNS  OF  SERVICE  CXKIRACTING 

V^en  public  agencies  do  contract  for  service,  they  tend  to  award  short 
term  contracts,  often  only  one  year  in  length.  Table  3-5  provides  the 
percentage  distribution  of  contract  lengths  for  the  three  major  types  of 
contracted  services.  Oie-year  contracts  are  most  prevalent  for  all  three 
service  types,  although  42  f)ercent  of  the  fixed-route  operations  had  a 
contract  of  at  least  three  years  duration.  In  contrast,  only  23  percent  of 
the  EKT  operations  had  a  contract  of  this  length.  In  addition,  the  duration 
of  the  average  fixed-route  contract  is  nearly  50  percent  greater  than  the 
average  EKT  contract . 

Vehicle  ovATiership  is  the  most  likely  explanation  of  why  fixed-route 
services  tend  to  have  longer  contracts.  Nearly  40  percent  of  all  fixed-route 
systeTis  require  trie  contractor  to  provide  the  vehicles.  The  econorriic 
advantages  of  amortizing  the    relatively    exp>ensive    buses  used  in  such  systems 


TABLE  3-5 

aDTNTF^ACT  LD^GIH  N'S.  TiPL  OF  CEKIRACinD  SERVICE 


TN-pe  of  Service 


Length  of  Contract  (years) 

Fixed  Route 

im-E+H 

1 

51.5% 

66.2% 

61.9% 

2 

6.8 

10.8 

14.4 

3 

24.3 

12.5 

17.5 

4  + 

17.4 

9.5 

6.2 

Average  Length  (months) 

30.2 

21.2 

20.6 
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over  a  rrulti-year  period  is  one  major  reason  for  contracts  of  three  or  more 
years  in  length.  Some  fixed-route  contract  services,  morever,  are  franchised 
operations  of  long  duration. 

Tne  survey  results  indicate  that  in  about  53  percent  of  all  cases  formal 
ccrrpetitive  bidding  is  used  to  select  a  contractor,  with  the  rerminder  split 
between  negotiated  contracts  and  contract  renewals  (Table  3-6).  It  is  assumed 
that  contract  reneA'als  are  not  ccnpet i t ively  bid  unless  explicitly  stated  by 
the  agency;  in  this  case,  the  selection  process  was  categorized  as 
ccnpet  i  t  ion .  The  results  shov-n  in  Table  3-6  reveal  that  sp>ecialized  DRT 
services  and  cofrnxiter  services  are  most  likely  to  be  competitively  bid. 


TABLE  3-6 

Ca^T?ACT:^^.  SELECT] CN  F90CESS  BY  TYPE  OF  SERVICE 


Selection  Process 


T\-pe  cf  Service 

CoTTT'e  t  i  t  i  ve  Bi  d 

Nepot  i  a  t  i  on 

Renevk-a  ]  * 

N 

FPL 

51  .0^0 

24.01 

25.0% 

104 

EPJ-G? 

45  .  b 

20.5 

33.8 

68 

EFL-E}-: 

58.8 

17.6 

23.5 

102 

Cannj  t  er 

71.4 

21.4 

7.1 

14 

Other 

45.4 

18.2 

36.4 

11 

All 

53.2% 

20.7% 

26.1% 

299 

Unable  to  ascertain  vthether  contract  renewal  with  existing  provider  was 
carpet  i  t  ively  bid  or  negotiated,  although  strong  inrplication  that  contract 
was  negotiated. 
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It  bears  noting  that  long  term  contracts  are  the  most  likely  to  be 
conpet  i  t  ively  bid.  Anong  the  major  types  of  contracted  service  (ERT  and 
all-day  fixed-route  service),  a  corrpetitive  process  is  used  to  award  67 
percent  of  all  contracts  of  three  or  more  years,  and  75  percent  of  those  for 
four  or  more  years.  In  contrast,  only  43  percent  of  all  one-year  contracts 
are  awarded  carpet i t ively .  Many  one-year  contracts,  however,  are  renewals  of. 
an  existing  contractor.  This  operator  may  have  initially  been  selected  by  a 
corrpetitive  process.  If  renewals  are  disregarded,  69  percent  of  one-year 
contracts  are  awarded  through  corrpetitive  bidding.  It  appears  likely, 
therefore,  that  conpe t i t i ve  bidding  is  the  norm  for  contract  awards  unless  an 
agency  has  developed  an  ongoing  and  mutually  beneficial  relationship  with  a 
contractor.  In  such  cases,  one-year  renev.'als  of  the  contract  beccme  a  popular 
option  (38  percent  of  all  one-year  contracts  are  renewals.) 

Information  obtained  on  vehicle  ownership  indicates  that  about  50 
percent  of  all  vehicles  used  in  contracted  services  are  CMTied  by  the  private 
operators  v.hich  provide  the  service  (Table  3-7).  Most  vehicles  used  for 
fixed-route  services  are  ov<.ned  by  sponsors,  whereas  contractors  cw.n  the  bulk 
of  the  vehicles  used  in  ERT  systans.  Table  3-8  provides  a  further  breakdov.Ti 
of  vehicle  ov^nership  by  system  (as  opposed  to  total  vehicles)  for  each  of  the 
major  service  t>pes.  This  reveals  that  contractor  ov-nership  is  the  most 
prevalent  for  corrmtiter  services,  whereas  sponsors  own  the  vehicles  used  by 
contractors  in  the  majority  of  all-day  fixed-route  services.  Sponsors  ov-n 
some  or  all  of  the  vehicles  in  40  to  45  percent  of  EKT  systems. 

These  different  ov.nership  conventions  presumably  reflect  the  high  cost 
of  the  large  buses  often  used  for  fixed-route  service  in  conparison  with  the 
relatively  inexpensive  vehicles  used  for  DRT.  A  ma  j or  reason  that  contractors 
for  conTTTJter     service     t>pically     oun     the     (expensive)     vehicles     used    by  the 
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TABLE  3-7 

VEHICLE  a^lRSKIP  FCR  ODNlRACrED  SEKVICES  BY  SIRVICE  TYPE 


T^'pe  of  Service 


Nirrber  of  Vehicles  Cfaned  by; 

Sponsor  Gr^n  tract  or  Percent  Qtvned  by  Sponsor 


FRT 

ERJ-GP 
mi-EH 

Corrmuter 

Other 


2482 

352 
515 

7 

28 


502 
777 
1746* 

204 
94 


83.2% 

31.2 

22.8 

3.3 
22.9 


All 


3384 


3323 


50.4% 


In  some  cases,  vehicles  included  in  this  category  represent  taxicabs  used 
for  a  variety  of  services,  net  just  service  sponsored  by  public  agenc\-. 
This  nurber  thus  overstates  vehicles  dedicated  to  transit  service. 


operation  is  that  they  can  use  the  buses  for  other  private  services  (e.g., 
charter)  at  other  times  of  the  day  or  week. 

Tne  surve\-  v-as  net  specifically  designed  to  obtain  inforrmtion  on 
factors  v,hich  influenced  a  public  agency's  decision  to  contract  for  transit 
service,  but  the  available  data  do  provide  some  limited  insight  into  this 
issue.  It  has  been  previously  suggested  that  public  agencies  w*iich  face 
budgetary  constraints,  or  can  use  transit  subsidies  for  other  local  govern-nent 
purposes,  are  most  likely  to  contract  for  transit  service  (Teal  and  Giuliano, 
1986).     The  results  of  the  survey  are  consistent  with  this  hypothesis. 

Thiis  is  most  easily  seen  by  looking  at  small  transit  systems,  those  with 
50  cr  fe^-er  vehicles,  vi.tiere  it   is  most   likely  that   the    entire     system,    v,  i  1  1  be 
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TABLE  3-8 

S^'STEM  O^IKSHIP  OF  VEHICLES  BY  SEKVICE  TYPE 


Entity 

VNhich  CXvns  Vehicles 

Service  T^-pe 

Sponsor 

Contractor 

Both 

5  3.7% 

39.01 

7.4% 

ERTKIP 

42.1 

54.7 

3.2 

EPvT-m 

34.2 

60.0 

5.8 

Gyrmuter 

20.0 

80.0 

contracted  if  any  service  contracting  occurs.  Examining  only  those  agencies 
which  contracted  for  either  "alP  service  or  for  "no"  service  (this  included 
"^4  percent  of  all  SN'stems  v,ith  50  or  fevi.-er  vehicles),  it  \«.as  found  that  of  the 
113  agencies  v.hich  had  access  to  only  state  or  local  funds  for  transit 
subsidies,  49  p>ercent  contracted  for  all  of  their  service.  In  contrast,  aniong 
2*^2  sirriilar  agencies  v-hich  had  access  to  all  three  sources  of  subsidy  (i.e., 
local,  state,  and  federal)  and  thus  presimably  were  better  endowed  financially 
than  their  counterparts,  only  23  percent  contracted  for  all  service.  This  is 
strongly  suggestive  evidence  that  financial  constraints  are  a  key  motivator  of 
total  systan  service  contracting. 

In  addition,  among  larger  agencies,  over  90  percent  of  which  have 
access  to  multiple  sources  of  subsidy,  80  percent  of  all  contracting  is  for 
only  a  portion  of  the  transit  system.  This  t>'pe  of  contracting  is  less  likely 
to  be  in  response  to  strong  financial  pressures.  The  total  subsidy  savings 
from  contracting  are  small   in  such  cases,     and     these     agencies     are     likely  to 


operate  under  less  severe  financial  pressures  in  absolute  terms  than  their 
smaller  counterparts,  many  of  whan  have  limited  access  to  subsidy. 

3.4         CFERATING  CHARACTERISTICS  OF  G□^TRAC^  SERVICES 

The  public  agencies  in  the  sample  were  divided  into  three  categories: 
(1)  those  wtiich  contract  for  essentially  all  of  their  transit  service;  (2) 
those  which  contract  for  only  some  of  their  service,  and  for  whom  public 
agency  operation  is  the  primary  mode  of  service  delivery;  and  (3)  those  which 
contract  for  no  services.  Table  3-9  provides  relevant  statistics  on  the 
annual  operating  cost,  revenue  vehicle  miles,  and  nimber  of  vehicles  for 
transit  services  in  each  of  these  three  categories.  Both  mean  and  median 
measures  of  central  tendency  are  used.  The  mean  values  are  strongly  biased 
upwards,  as  reflected  by  the  very  large  differences  betw.'een  mean  and  median 
values.  The  differences  between  the  large  mean  and  the  snail  median  values 
reflect  the  fact  that  while  each  of  the  contracting  categories  contains  some 
large  systems,  resulting  in  high  mean  values,  most  contracted  systems  are 
ST^all,  leading  to  lo^-  median  values.  Neither  mean  nor  median  is  an  accurate 
indicator  of  the  ''representative"  contracting  situation,  although  the  rriedian 
is  closer  to  being  representative  than  the  mean. 

As  measured  by  revenue  vehicle  miles,  the  average  totally  contracted 
systerr.  is  only  31  percent  as  large  as  the  average  system  which  contracts  for 
no  service  (Table  3-9).  Annual  op>erating  expenditures  are  only  19  percent  as 
great.  The  median  sized  fully  contracted  system  is  about  one-half  as  large  as 
the  median  sized  non-contracted  system. 

Contracted  services  w.hich  represent  only  a  fraction  of  the  entire 
service  delivery  syster.  are  even  srialler  in  scale,  averaging  80  percent  of  the 
operating  cost  of  the     fully    contracted    systems.      Tnese    services,  moreover. 
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TABLE  3-9 

CPERATLNG  SIATISTICS  BY  LEVEL  OF  SERVICE  aXTOVCriNG 


Arount  of  Service  Contracting 

ALL  SCME  NOvE 

Mean  Values  Entire  System     Gpntract  Service 

Op.  Cost             $1,221,710  $20,447,490             $895,877  $5,962,559 

Rev.  Veh.  Mi.          562,114  6,239.540               477,408  1.810,588 

Vehicles                    20.3  19b. 5                     23.  2  57.5 

Median  ^'alues 

Op.  Cost                  t:2^,340  $4,430,000              $x54,800  $315,650 

Rev.  Veh.  N'a  .           1  54,87  4  i,C'll,38S                1  23,000  292,900 

Vehicles                      o.4  bl.5                      0.3  8.4 


typically  represent  a  very  ^^11  portion  of  a  transit  systan's  total  service 
package,  th  a  mean  value  of  4.4  percent  of  operating  exp^endi  tures  and  7.6 
percent  of  revenue  vehicle  miles.  In  addition,  the  agencies  which  engage  in 
only  partial  service  contracting  are  rruch  larger  than  the  other  two  tNTDes, 
with  average  annual  operating  costs  of  over  $20  million,  and  median  operating 
expenditures  of  $4.3  million. 

Table  3-10  provides  a  further  breakdown  of  the  contracted  services, 
illustrating  that  most  partial  service  contracting  is  for  ERT  service--7fo 
percent  of  all  services  contracted  by  the  partial  contracting  agencies  — 
whereas     a     substantial     amount     of     total     service     contracting     is  for  all-day 
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TABLE  3-10 

COsTRACTED  SEEVICZ  (PIRATING  ODST  BY  TYPE  CF  SEHVICE 


Transit  Svstar. 

is  Totally  Contracted 

Service  T-v-pe 

Mean 

Median  % 

of  All  Systems 

N 

FRT 

$i ,790,552 

427,621 

41 .21 

113 

ERT  -  GP 

209,567 

126,511 

29.9 

82 

mr  -  EiJ-: 

283, 239 

11 ,500 

26.6 

73 

CormTJter 

151 ,096 

92,612 

2.2 

6 

Transit   Svsterr-  Cont 

racts  for  Some 

Service  Chlv 

Service  T\-pe 

\fean 

Median  \ 

of  Al 1  Svs terns 

K 

FRI 

$812,161 

130,448 

19.0i 

20 

IPJ  -  GP 

471  ,887 

90, 155 

27.6 

29 

ERT  -  EiJ-: 

621 ,201 

•200,000 

48.6 

51 

Com_:ter 

4,423,415 

1 ,123,000 

4.8 

5 

fixed-ro'jte  service  and  coTrr^ter  service — 43  percent  of  all  services  among 
totally  contracted  systems. 

Table  3-10  also  reveals  that  contracted  fixed-route  services  are  likely 
to  be  mjch  larger  in  scale  than  ether  t>pes  of  contracted  services.  All-day 
fixed-route  services  and  corrmuter  services  have  rruch  larger  average  op>erating 
costs  and  revenue  vehicle  miles  than  do  the  DRT  services.  Nonetheless, 
contracted  fixed-route  services  tend  to  be  considerably  STialler  than  public 
agency  provided  fixed-route  operations. 
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3.5      CDST  CCMPARISONS 

The  results  of  the  survey  provide  an  opportunity  to  corrpare  public 
agency  and  private  contractor  operating  costs  for  ccmparable  transit 
services.    Conparisons  are  possible  for  both  fixed-route  and  EFT  services. 

The  survey  obtained  basic  operating  data  on  a  total  of  468  all-day 
fixed-route  transit  services.  These  include  384  publicly  operated  systems  and 
84  privately  contracted  services.  These  systems  were  disaggregated  based  on 
the  nirnber  of  vehicles,  and  conpared  on  the  basis  of  cost  per  revenue  vehicle 
mile  and  cost  per  revenue  vehicle  hour.  The  results  are  shown  in  Table  3-11. 
Note  that  costs  are  for  public  sys  terns  and  private  servi  ces  including, 
t>75ically,  the  public  agency's  cost  of  monitoring  the  privately  contracted 
services.  The  survey  provides  no  direct  information  on  the  size  of  the 
private  contracting  firm.  Thus  the  size  categories  give  comparisons  of  public 
transit  operators  ui  th  privately  con  t  ract  ed  fixed-route  bus.  services,  not 
private  bus  operations  per  se. 

Thiis  cofTiparison  indicates  that  differences  in  unit  operating  costs 
between  public  and  private  operators  are  strongly  related  to  size.  Depending 
on  Vvtiether  cost  per  mile  or  cost  per  hour  is  used,  there  is  a  2  to  8  percent 
difference  in  unit  costs  bety.'een  public  and  private  operators  for  systems  of 
50  or  fewer  vehicles.  As  the  size  of  the  service  increases,  how.'ever,  public 
agency  costs  increase  markedly,  v^-hereas  private  contractor  costs  increase  less; 
rapidly.  Because  few  large  privately  contracted  systems  exist,  the  results 
for  the  largest  such  systems  must  be  viewed  cautiously.  The  sample  sizes  are 
■too  small  to  infer  that  large  contracted  system.s  are  necessarily  less 
expensive  than  large  public  agency-  operated  systems,  or  that  the  cost 
differentials  found  here  are  necessarily  indicative  of  those  which  would  be; 
obtained     in     actual     contracting     situations.       Moreover,     some     of  the  largest 


TABLE  3-11 
PUBLIC  AGENTS'  VS.  FRIVATE  CEKTRACIOl 


OPEP.iTL^-  CDSrS 

FCF.  FIXEE^KXTE 

TRANSIT  Ef 

SIZE  OF  Sl'STE.i 

Co=  t  iRVKi 

N 

Cost /RVH 

N 

25  or  feA-er  vehicles 

Private  Contractor 

$1  .79 

63 

$25.08 

58 

Public  Agency 

1  .88 

201 

27.22 

170 

26  to  50  vehicles 

Private  Contractor 

2.30 

11 

28.17 

10 

Pub  1 i  c  Agency 

2.  34 

68 

29.78 

67 

51   to  25C  vehicles 

Private  Contractor 

2.0o 

7 

33.75 

6 

Public  Agency 

2.b7 

83 

36.95 

79 

25]   to  50C  Vehicles 

Private  C^erator 

2.81 

3 

38.05 

2 

Faoi  i  c  Agency 

3 .  4d 

1 1 

4d  .  1  3 

\J 

More  than  50C  Vehicles 

Private  Contractor 

N7A 

N/A 

N7A 

N'A 

Public  .^ency 

4.11 

23 

53.  09 

23 

privately  operated  systems  are  franchise  operations,  whose  costs  may  be 
greater  than  corrpe  t  i  t  i  vel  y  procured  services.  Thus,  cost  differences  could  be 
greater  or  a-r.aller  in  cornpetitive  contracting  situations. 

The  san-ie  phenomenon  of  small  unit  cost  differences  for  public  and 
private  operators  of  small  systems  also  holds  for  demand  responsive  service. 
There  is  only  a  slight  difference  between  cost  levels  of  public  and  private 
CRT  operators   in  the     sample,     virtually    all     of    which    operate     50    or  fev.'er 


3-17 


vehicles,  even  when  adjusting  for  vehicle  ownership  costs  for  many  of  the 
privately  contracted  CRT  systems. 

The  results  indicate  that  the  greatest  significant  cost  savings  frcm 
contracting  are  likely  to  occur  in  cases  where  a  large  public  agency  contracts 
a  portion  of  service  to  a  private  operator.  Ihe  average  cost  per  vehicle  mile 
for  public  systems  with  more  than  500  vehicles  is  $4.11.  If  those  privately 
contracted  systems  of  more  than  25  vehicles  are  considered  to  be 
representative      of      the      cost     of    a    contractor    \>.-hich    would    ojDerate  some 

significant  portion  of  the  fixed-route  service  of  a  large  agency  (e.g.,  5 
percent  or  more),  then  the  relevant  unit  costs  are  $2.29  per  vehicle  mile. 
This  is  44  percent  less  than  the  average  unit  costs  of  the  large  bus  operators 
in  the  saTiple.  These  particular  cost  differences  are  indeed  relevant,  for  if 
contracting  does  become  ccmmonplace  among  larger  transit  systems,  it  will 
undoubtedly  involve  only  segments  of  the  system.  Indeed,  there  are  many 
reasons  to  minimize  dependence  on  an\'  one  contractor,  and  hence  to  award  only 
relatively  srall  contracts  (Nbrlok  and  Viton,  1985).  Therefore,  large  private 
operators  v.  i  1 1   not  necessarily  be  needed  to  operate  such  services. 

In  view  of  this  likely  eventuality,  an  important  comparison  is  between 
public  agency  costs  for  systems  of  different  sizes  and  private  contractor 
costs  for  contracted  services  of  less  than  25  vehicles  and  for  more  than  25 
vehicles.  The  smaller  contracted  services  can  be  reasonably  ccmpared  to 
public  agency  operated  systems  of  250  or  fewer  vehicles,  w-hile  the  larger 
contracted  services  are  best  conpared  to  the  public  agency  services  of  250  or 
more  vehicles.  This  comparison  is  shc^Jtn  in  Table  3-12,  and  indicates  cost' 
differences  of  5  to  33  percent  for  systems  of  fewer  than  250  vehicles,  and  34^ 
to  44  percent   for  systems  of  more  than  250  vehicles. 


3-18 


TABLE  3-12 


DIFFERE>3CES  IN  AVER^CS.  ODST  PER  REVE>.TJE  VIHICIZ  MILE 

SmZEN  RBLIC  AGENOi  FIXED-RCUTE  SYSTEXC 
ASD  FRIVAXELY  aGNTRATIID  SERVICES  OF  DIFFERENT  SIZES 


Size  of  Privately 

hfurber  of  Vehicles 

Contracted  Service 

Operated  by  F^oblic  Agency  Service 

1-25 

26-50          51-250          251-500        500  or  More 

1  -  25  vehicles 

4.8% 

23.5%          33.0%                NA  N^ 

26  or  more  vehicles 

NA           14.2%             33.6%  44.3% 

3,c    irZ  RZis  Ot  cn.'P~::7ia<  in"  m^ixL'^ining  private  ocntraciof;  cost  le\xls 

It  is  often  suggested  that  periodic  corrpe  t  i  t  i  on ,  not  private  sector 
operation  per  se,  is  the  primary  reason  .that  costs  for  privately  contracted 
services  are  t\-pically  belo-A-  public  agenc\-  cost  levels  (Cox,  1  985;  Morlok  and 
Viton,  1965).  Because  a  variety  of  contract  award  mechanisTis  (competitive 
bidding,  negotiation,  etc.)  are  employed  by  the  public  agencies  which  contract 
for  transit  service,  it  is  possible  to  explore  their  impacts  on  cost  levels 
for  corparably  sized  transit  op>erations.  The  results  of  this  cost  comp.arison 
are  shov^n  in  Table  3-13  for  both  fixed-route  and  demand  responsive  services. 

The  results  of  Table  3-13  indicate  that  if  corrpetition  is  truly  the 
rnechan  i  ST.  v.h  i  ch  keeps  contract  costs  lov.,  it  is  both  potent  ial  ccmpetitior.  as 
well  as  actual  ccnpetition  for  contracts  which  accomplishes  this  objective. 
A3  can  be  observec  in  the  table,  non-compe t i t i ve  contract  awards,  in  the 
formal  sense,  are  generally  net  associated  with  higher  unit  costs  than  the 
costs  of  operators  v.r.  i  ch  were    selected    on     the    basis     of     formal  competitive 
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TABLE  3-13 


OKIRACT  Ai-CARD  METHANISv^  VS.  LNIT  QDSIS  FCR  Cr>v{PARABLE  SERVICES 


Fixed-Route  TVansit 


Cost  per  R\^^ 
1-25  vehicles 
25  or  more  vehicle; 


Conpet  i  t  i  ve         Negot  ia  t  i  on         Renew^^l  w/ o  Corpetition 


^1.91  (36) 
2.41  (6) 


$1.94  (32) 
2.31  (9) 


$1.94  (27) 
2.60  (3) 


Cost  per  R\"n 
1-25  vehicles 
25  or  more  vehicles 


$2&.D^  (3o)  $30.24  (32) 

33.55     (6)  32.70  (9) 


$30.12  (27) 
31.52  (3) 


Demanc-Respons i ve  Transit 


Cost  per  pan: 
1-25  vehicles 
25  or  more  vehicles 


Compe  t  i  t  i  ve  Negct  i  a  t  i  on 

$1.54  (52)  $1.54  (14) 

1.37     (5)  1.92  (6) 


ReneAol  w/o  Compet  i  t  i-on 

$1.38  (31) 
1.3b  (3) 


Cost  per  RW. 
1-25  vehicles 
25  or  more  vehicles 


$17.64  (54)  $17.24  (12) 

21.62     (5)  16.76  (5) 


$15.68  (30) 
15.39  (2) 


3-20 


bids.  It  would  appear  that  it  is  the  "contestabi 1 i ty"  of  the  contract  market, 
not  whether  the  sponsor  actually  uses  ccmpetitive  bidding,  which  determines 
whether  costs  are  high  or  low.  Based  on  the  similar  cost  levels  for 
competitive  and  non-ccnpet i t ive  contract  services,  it  would  appear  that  most 
contract  markets  are  contestable,  even  if  formal  corrpetition  does  not  occur. 


CHAPTER  FDUR 

COST  KCDELS  AND  MEIHIO-DGY  FOR 
ESTIN1ATIN3  GDST  SAV1^GS 

This  chapter  presents  a  set  of  models  to  estimate  F*otential  service 
contracting  cost  savings.  The  models  have  been  developed  for  the  specific 
purpose  of  estimating  the  impact  of  contracting  out  a  given  quantity  of 
existing  transit  service.  Given  current  financial  problen^  within  the 
industry,  any  significant  implementation  of  service  contracting  would  require 
shifting  existing  services  frorr^  '  transit  ageno,'  to  private  provision; 
consequently  existing  services  are  of  primary-  interest.  Currently  available 
costing  approaches  are  least  suitable  for  estimating  inpacts  of  this  t\-pe  of 
service  change.  If  ser\"ice  v.hich  is  ne*"  to  the  transit  agency  is  considered 
for  contracting,  the  mere  conventional  and  widely  available  cost  allocation 
metho-ds  are  appropriate. 

4 .  1      mZBLE. '.  DEF I N"  1 1  la : 

The  probler,  addressed  here  is  ho\i.-  to  estimate  the  potential  cost  savings 
of  contracting  a  portion  of  existing  transit  service.  The  organizational 
model  of  interest  is  the  broker  concept:  the  transit  agency-  (e.g.,  the  public 
operating  entity)  retains  responsibility  and  control  of  the  service,  but 
shifts  operation  to  the  private  pro\"ider.  As  the  broker,  the  transit  agency 
deterrr.ines  service  characteristics,  receives  all  service  revenue,  and  monitors 
the  private  provider. 

In  order  to  estimate  p>otential  cost  savings,  it  is  necessary  to 
deteriTiine  hov.  transit  agency  operating  costs  change  uhen  a  portion  of  service 
is  contracted,  and  to    deterrr.me     a    basis     for    comparing    public     and  private 
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operator  costs.  Transit  agenc>-  costs  to  be  considered  depend  on  the 
assunptions  made  regarding  service  contracting  arrangements.  For  exanple, 
significant  portions  of  overhead  or  adninistrat ive  costs,  such  as  planning  and 
marketing,  may  not  be  reduced  vjhen  service  is  contracted  if  the  transit  agency 
retains  responsibility  for  these  functions.  The  appropriate  comparison  is 
between  the  transit  agency  costs  which  are  reduced  as  a  result  of  service 
contracting  (net  of  any  additional  costs  generated  by  the  contracting),  and 
the  costs  incurred  by  the  private  operator     in    providing     the    service.  These 

transit  agency  reduced  costs  are  the  incremental  costs  of  not  providing  the 
service,  and  are  termed  "avoidable  costs."  Avoidable  costs  are  the 
appropriate  measure  of  the  cost  irrpact  on  public  transit  operators  of 
relinquishing  service  provision  responsibility  to  a  private  contractor.  On 
tne  other  hand,  the  private  op>erator  rrust  incur  the  full  costs  of  initiating  a 
nev,  service,  and  thus  full  costs  are  the  appropriate  measure  for  private 
operator  costs. 

It  is  inportant  to  distinguish  bet'^een  cost  comparisons  and  the 
estimation  of  possible  service  contracting  cost  savings.  N'either  simple 
conparisons  of  public  vs.  private  costs  nor  traditional  cost  allocation 
approaches  are  appropriate  for  the  estimation  of  potential  cost  savings  of 
existing  services.  Public-private  conparisons  give  correct  estimates  of 
savings  to  a  third-party  funding  agency,  but  fail  to  incorporate  cost  impacts 
on  the  public  operating  agenc>-. 

Tne  use  of  fully  allocated  cost  estimates  are  not  appropriate  for  two 
reasons.  First,  if  the  transit  agency  retains  some  responsibility  for  the 
service,  then  certain  costs  will  remain  even  in  the  long  run,  and  cost 
allocation  approaches  will  tend  to  overstate  potential  cost  savings.  Second, 
cost     allocation    models     involve  inplicit  assunptions   that   costs  respond  in  the 
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satie  manner  to  both  service  increases  and  decreases,  and  that  all  costs  are 
affected  proportionately  (to  output)  by  the  service  change.  V\^nile  these 
assuTft ions  are  conceptually  reasonable,  the  nature  of  the  transit  service 
production  process  suggests  this  may  not  be  the  case.  Specifically,  the 
divisibilities  of  transit  inputs  (labor  and  vehicles),  and  the  relationships 
of  factor  inputs  in  production  processes  are  such  that  reductions  in  output 
may  not  result  in  corresponding  reductions  of  all  inputs.  For  example,  if  one 
mechanic  services  ten  buses,  then  removing  service  equivalent  to  three  buses 
will  not  reduce  the  nunber  of  mechanics  required.  On  the  other  hand,  if  the 
mechanic  is  now  underutilized,  servicing  only  tv,-©  buses,  then  that  mechanic's 
position  can  be  eliminated.  Thus,  for  small  service  changes,  divisibility 
problerr.?  exist,  and  all  costs  cannot  be  expected  to  decline  prop>ort  ionately . 
Cost  estimations  -jsing  cost  allocation  models  are  appropriate,  however,  for 
comparisons  of  public  and  private  costs. 

4.1.1     Transit  Agency-  Costs 

V,hlch  elements  o:  transit  operating  cost  can  be  expected  to  change  as  a 
result  of  service  contracting?  Direct  service  costs,  including  driver  labor, 
fuel  and  oil  costs,  etc.,  are  obvious.  AJ  1  operating  costs  directly  related 
to  revenue  ser\'ice  should  change,  'A'hi  le  several  categories  of  non-operating 
costs  Will  be  anaffected,  and  a  fev>.-  categories  may  even  increase  (e.g., 
contract  management). 

The  identification  of  avoidable  costs  requires  two  decisions:  1) 
identification  of  agency  furictions  that  will  be  affected  by  the  change,  and  2) 
timte  frame  of  the  estimiate.  As  discussed  previously,  some  transit  agency 
functions  will  not  be  affected  by  sen.'ice  contracting,  since  it  is  assuried 
that   the  agenc\-     retains     responsibility     for     the     service.      TVius ,     the  first 
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decision  is  to  identify  all  costs  which  are  fixed  with  respect  to 
contracting.  Second,  a  distinction  must  be  made  between  long-term  and 
short-term  inpacts.  The  imriediate  inpact  of  service  contracting  will  be  more 
limited,  because  it  will  take  some  time  for  the  transit  agency  to  make  a  full 
adjustment.  Service  contracting  will  have  an  inrmediate  inpact  on  direct 
costs,  but  a  less  imnediate  impact  on  indirect  costs. 

4.1.2    Private  Operator  Costs 

Eteleting  service  from  an  established  system  has  entirely  different  cost 
implications  than  providing  that  service  by  private  providers  who  must  vie\«.-  it 
as  a  neA  service  m  terms  of  cost.  For  the  private  operator,  then,  the  full 
costs  of  providing  the  service  must  be  considered.  Full  operating  cost,  which 
includes  all  direct  and  indirect  costs,  is  the  appropriate  cost.  vVnen  the 
private  operator  must  provide  vehicles,  their  capital  cost  must  be  included  as 
well.  .'^s  v.i  ti'i  transit  avoidable  costs,  private  full  costs  are  defined  with 
respect  to  contracting  arrangements.  For  example,  if  the  transit  agency 
retains  responsibility  for  marketing,  the  private  operator  administrative  cost 
i  1  1  be  correspondingly  reduced. 

On  first  examination,  using  the  incremental  cost  of  service  reductions 
of  the  transit  agency  and  the  full  costs  of  the  private  operator  may  seem 
inappropriate.  Hcw^-ever,  costs  of  providing  the  same  service  by  two  different 
entities  is  being  ccmpared.  Adnittedly,  this  ccmparison  favors  the  transit 
agency,  because  the  full  transit  agenc>'  costs  (including  fixed  facility  costs) 
are  not  taken  into  account.  It  is  conceivable  that  if  a  sufficient  quantity 
of  transit  service  were  contracted,  some  fixed  facility  costs  could  be 
reduced.  These  fixed  costs  are  inherent  in  the  private  operator  costs,  as  all 
costs  rrust  be  incorporated  in  the  contract   fee   if  the     private     operator     is  to 
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break  ever,  and  remain  in  operation.  For  the  jxirpose  of  estimating  potential 
cost  savings,  however,  transit  agency  avoidable  costs  and  private  fully 
allocated  costs  are  the  appropriate  costs  to  consider. 

4 .  2    ODST  ESriV.^ION  FRXEDLRES  USH)  IN  FREV^IOLK  EJESE/RCH 

A  nunber  of  studies  estimating  cost  inpacts  of  transit  serv.ice 
contracting  have  been  conducted.  These  studies  have  utilized  a  variety  of 
methodological  approaches  and  generated  a  w.ide  range  of  results. 

4.2.1     Cost  AI  locat  ion  Ktxdel  Approaches, 

One  of  the  first  service  contracting  studies  v."as  conducted  in  response 
to  expected  severe  fiscal  problerns  for  public  transit  operators  in  the  Los 
Angeies  region  (Southern  California  Association  of  Govern-nents ,  1  982).  Tne 
study  utilized  a  three -var i ac 1 e  cost  allocation  model  calibrated  for  each  of 
the  two  major  public  transit  operators  in  the  region  to  estimate  transit 
service  costs.  Private  operator  cost  for  the  same  service  was  based  on  the 
reported  cost  per  revenue  mile  provided  by  seme  of  the  region's  private  bus 
operators.  Ccr-iparison  of  the  public  and  private  cost  estimates  indicated  a 
potential  cost  savings  of  about  50  percent.  Use  of  the  transit  cost 
allocation  rrodel  resulted  in  an  overestimate  of  cost  savings,  however,  because 
the  model  included  overhead  costs  that  would  not  change  (e.g.,  planning, 
market  ing ) . 

A  similar  approach  was  used  in  a  conparative  analysis  of  a  variety  of 
comnuter  services  (Teal,  et  al.,  1984).  Services  included  regular  roi.te 
express,  subscription,  buspool ,  and  vanpool .  A  series  of  assumptions 
regarding  service  characteristics  were  established,  and  cost  estimates  were 
based    on    actual     data  provided  by  public  and  private  providers.     Estimation  of 
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both  public  and  private  costs  were  based  on  cost  allocation  models.  Estimated 
unit  cost  differences  between  public  and  private  express  bus  service  ranged 
from  -11  p>ercent  to  43  percent,  depending  on  route  length  and  vehicle 
utilization  assixmpt ions .  Since  cost  allocation  models  were  used,  these  are 
long-i-un,  full-cost  estimates  wtiich  do  not  take  into  account  contract 
service-related  transit  agency  fixed  overhead  costs  or  any  adjustment  period. 

4.2.2    Other  i^proaches 

A  Boston  study  exaTiined  the  cost  inpacts  of  turning  over  twelve  MEL\ 
express  bus  routes  to  the  private  sector  (Herzenberg,  1982).  In  this  case, 
the  cost  conparison  v^-as  between  the  direct  (variable)  transit  agency  cost  and 
the  full  private  agency  cost.  Two  key  assimptions  were  made  in  estimating 
transit  service  costs.  The  first  v-as  that  labor  cost  must  be  estimated  as 
accurately  as  possible,  because  it  is  the  largest  single  transit  cost  and  the 
most  variable.  The  second  assunption  v.-as  that  overhead  will  not  change, 
because  the  proposed  service  p>ackage  makes  up  such  a  sr^a  1  1  proportion  of  the 
transit  agency's  service.  Driver  cost  uas  therefore  based  on  the  actual  u-ages 
of  the  drivers  operating  the  service.  Maintenance  and  fuel  cost  were  based  on 
systerrM.-ide  averages. 

Herzenberg  also  argued  that  the  private  operator  estimate  must  be  based 
on  full  costs,  since  the  service  is  new  and  would  require  the  full  incremental 
cost  of  maintenance,  labor,  vehicles,  etc.  Ccrrparison  of  these  costs 
indicated  that  there  would  be  little  or  no  savings  resulting  fron  the  change 
from  public  to  private  provision  if  the  private  operator  were  required  to 
furnish  the  vehicles.  If  the  transit  agency  retains  vehicle  ownership, 
however,   the  Herzenberg  study  indicated  that  cost  savings  v-ould  be  significant. 
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Oie  of  the  most  detailed  studies  of  the  service  contracting  was 
conducted  by  McKnight  and  Paaswell  (1984).  Its  purpose  was  to  determine 
possible  contracting  cost  savings  for  the  Chicago  Transit  Authority  (CIA).  A 
modified  cost  allocation  approach  which  distinguished  between  fixed  and 
variable  costs  vt-as  used  to  estimate  CIA  cost  reductions.  Unit  costs  were 
developed  for  selected  inputs  thought  to  influence  marginal  costs  of  service 
segments  (e.g.,  labor,  tires,  fuel,  and  maintenance) .  The  costing  procedure 
distinguished  between  short-  and  long-ran  costs  and  incorpwrated  a  p>eak  driver 
cost  factor.  Dje  to  the  marginal  nature  of  the  contracting  options 
considered,  all  administrative  and  fixed  facility  costs  were  assumed  fixed. 

The  cost  model  ubs  used  to  analyze  specific  service  reductions  on  actual 
routes.  Several  options  were  analyzed  for  cost  savings:  1)  peak  service  on 
both  peak-cr.!y  routes  and  all -day  routes,  2)  all -day  service,  and  3)  on\  1 
service.  The  study  found  that  in  all  cases  the  private  providers  could 
provide  similar  services  at  lower  cost.  The  potential  savings  to  the  transit 
agency  fron-i  contracting  for  fixed-route  service  of  the  selected  service 
segTTients  varied  fror-.  several  dollars  per  vehicle  hour  to  $28  per  revenue  hour 
(up  to  bC  percent  savings). 

Tne  research  by  I^rzenberg  and  by  McKnight  and  Paaswell  provides 
guidance  for  a  suitable  modeling  approach.  Both  studies  distinguished  between 
fixed  and  variable  costs  with  respect  to  contracting,  and  both  studies  focused 
on  driver  cost  as  the  most  significant  cost  iterri.  Herzenberg's  work  is  an 
eng  i  neer  ing -based ,  or  cost  s>Tithesis,  approach  vt^erein  inputs  and  their 
associated  unit  costs  are  aggregated  to  generate  a  total  service  cost. 
McKnight  and  Paas^'ell  used  a  fixed/variable  cost  allocation  model,  where  cost 
elements  were  desigriated  as  fixed  or  variable  based  on  the    assumed  contracting 
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iTBgnitude  and  service  arrangements.  Variable  costs  were  then  allocated  to  a 
corbination  of  inputs  and  outputs  (drivers,  miles,  and  peak  vehicles). 

In  both  of  these  studies,  hcrAever,  the  issue  of  the  response  of  overhead 
or  indirect  costs  to  contracting  is  avoided,  as  both  deal  with  very  small 
magnitudes  of  contracting.  If  more  extensive  contracting  scenarios  are 
considered,  however,  changes  in  overhead  costs  must  be  considered.  There  are 
two  possible  assumptions  regarding  overhead  costs.  The  first  is  that  in  the 
long  run,  all  overhead  costs  are  proportional  to  output.  This  is  the 
assumption  irrplicit  in  cost  allocation  models.  The  other  assimption  takes 
into  account  the  indivisibilities  discussed  earlier,  and  describes  indirect 
costs  as  a  step  function,  where  indirect  costs  are  fixed  over  a  given  range  of 
output.     Only  one  such  model  has  been  estimated  (Morgan,  1978). 

4.3     I S SL^  P£L.ATED  ID  SER\" I CE  GOTsTPACI  I  >G  .ALTmW  I  \TS 

Three  issues  are  discussed  :n  this  section  v^riich  are  basic  to  the 
developDent  of  service  contracting  alternatives.  The  issues  are:  1) 
ass'jnpt  i  ons  regarding  the  organizational  and  institutional  arrangements  under 
which  contracting  occurs;  2)  criteria  for  selecting  the  service  to  be 
contracted;  and  3)   the  appropriate  unit  of  analysis. 

4.3.1    Organizational  Arrangements 

Opportunities  for  transit  agency-  contracting  are  liniited  by  existing 
labor /management  contractual  arrangements,  as  well  as  by  federal  legislative 
protection  of  the  transit  labor  force  (Section  13(c)  of  the  LKfl  Act).  Under 
federal  law,  transit  onployees  cannot  be  replaced  by  private  employees  when 
federal  subsidies  are  involved.  Thus,  contracting  is  effectively  limited  to 
nev.     service     or     to     the  driver  attrition  rate.     Turnover  can  be  used  to  reduce 
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the  transit  work  force  and  to  gradually  shift  service  to  private  contractors. 
For  the  purpose  of  this  research,  it  is  assuned  that  the  scope  of  contracting 
alternatives  is  limited  by  the  enployee  attrition  rate,  estimated  at 
approximately  5  percent  per  year.  Ihus,  within  a  five-year  planning  horizon, 
a  maximam  of  20  to  25  percent  of  the  agency's  existing  service  could  be 
contracted. 

It  is  also  recognized  that  efforts  to  contract  existing  service  may 
encounter  strong  opposition  from  transit  labor.  Any  measure  which  is 
perceived  as  threatening  to  existing  transit  jobs  will  likely  be  difficult  to 
iTiplement.  In  vie\\  of  these  labor  issues,  it  is  further  assumed  that  service 
delivery  options  which  minirr.ize  the  need  for  cooperative  action  between  the 
operating  personnel  of  public  and  private  operators  are  preferable  to  those 
which  depend  on  such  coop>erat  ion .  In  other  w^rds,  contracting  options  which 
keep  the  contracted  service  as  separate  as  possible  frcm  the  ren^ining  service 
are  preferaole. 

Several  additional  assoTiptions  are  made  to  sinplify  the  problem  and 
focus  on  the  important  issue  of  estimating  cost  savings.  It  is  assumed  that 
all  factors  v.t:ich  affect  demand  remain  constant,  and  that  the  service  schedule 
is  fixed.  In  addition,  the  transit  ageno,"  retains  all  service  revenue,  so 
deficit  reduction  is  sirr^ly  a  direct   function  of  cost  savings. 

4.3.2    Choice  of  Service  to  Contract 

Frorr.  the  persp>ective  of  the  transit  agenc)- ,  the  best  contracting 
candidate  is  the  most  costl\-  work,  given  that  the  purpose  of  service 
contracting  is  to  reduce  cost.  ¥k>^'  is  "rTWst  costly  work"  defined?  Since 
driver  cost  accounts  for  about  50  percent  of  transit  operating  cost,  the  most 
costly      work     is     reall}'    determined    by    driver    cost.      Work    v.hich  requires 
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substantial  pay  penalties,  such  as  overtime  or  guarantee  time,  is  the  most 
costly.  Driver  cost  also  varies  more  than  other  cost  factors  (e.g., 
maintenance,  fuel).  One  of  the  best  measures  for  identifying  costly  work  is 
the  ratio  of  driver  pay  hours  to  platform  hours.  Platform  hours  is  the 
driving  time,  or  actual  work  time,  and  pay  hours  is  the  total  time  for  which 
the  driver  is  paid.  The  piay  hours  to  platform  hours  ratio,  or  "pay/plat,"  is 
a  measure  of  the  efficiency  of  the  service  schedule,  given  driver  work  rules. 
It  reflects  costs  due  to  both  work  rules  and  the  characteristics  of  the 
service  schedule.  All  other  things  equal,  the  more  stringent  the  work  rules, 
the  higher  the  pay/plat.  Also,  the  more  peaked  the  schedule,  the  higher  the 
pay /'plat,  because  it  becomes  more  difficult  to  combine  pieces  of  work  to  make 
up  a  regular  eight-hour  driver  run.  Any  work  which  cannot  be  corrbined 
effectively  v.-:  1  1  have  a  high  pay /plat,  reflecting  the  extra,  non-productive 
t  i.me  for  v.hich  a  driver  must  be  paid.  Thus,  the  criterion  for  selecting 
service  to  be  contracted  is  the  pay/plat  ratio. 

In  an  actual  contracting  decision,  other  factors  would  no  doubt  be  taken 
into  accoant.  For  exa.Tf.le,  the  irrpact  of  removing  a  portion  of  service  on  the 
efficiency  of  the  remaining  schedule  would  be  considered.  Perhaps  service 
froTTi  one  garage  would  be  chosen  in  order  to  maximize  opportunities  to  reduce 
indirect  costs.  The  geographic  location  of  the  service  might  also  be 
considered.  The  pay /plat  ratio  serves  as  an  appropriate  guideline  to  service 
selection  and  is  satisfactory  for  illustrative  purposes,  but  would  not  be  the 
sole  criterion  in  actual  application. 

4.3.3    The  Appropriate  Unit  of  Analysis 

The  developnent  of  service  contracting  alternatives  also  requires  the 
identification  of  tne  appropriate  unit:     the  run  or   the  route.       Frorr.    a  purely 
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theoretical  p>erspect  i  ve ,  the  run  is  an  appropriate  unit.  It  is  a 
straight  forA-ard  task  to  identify  the  runs  with  the  highest  pay/plat  and  turn 
therri  over  to  contractors.  Moreover,  the  run  is  an  appropriate  driver 
scheduling  unit,  so  removing  runs  should  have  no  inpact  on  the  rest  of  the 
schedul e . 

I-kwever ,  the  result  of  contracting  on  the  basis  of  runs  would  in  effect 
be  a  two-tier  driver  systen.  Privately  operated  runs  would  require  that 
contract  drivers  sign  up  for  some  subset  of  runs,  just  as  part-time  operators 
do  now.  The  difference  in  cost  would  simply  be  the  result  of  the  differences 
between  public  and  private  average  wage  and  benefit  rates  and  work  rules.  If 
the  purpose  of  ser\'ice  contracting  is  simply  to  use  less  costly  drivers,  it 
would  be  more  direct  to  attack  the  work  rules  that  make  transit  drivers 
expensive — e.g.,  spread  penalty  pay,  guarantee,  and  make-up  paN — and  reduce 
wage  and  benefit  costs.  (In  fact,  this  is  the  purpose  of  using  part-time 
drivers.)  It  is  thus  concluded  that  contracting  on  the  basis  of  runs  is  not 
organizationally  feasible. 

Fror,  a  service  demand  perspective,  the  route  is  a  more  appropriate 
unit.  The  service  schedule  is  designed  in  terms  of  routes  utiich  serve 
specific  trip  patterns.  T^ie  route  approach  provides  more  flexibility  in 
service  delivery  options,  and  many  of  the  cooperation  issues  between  public 
and  private  drivers  are  avoided. 

Disadvantages  of  using  the  route  are  due  to  the  operational 
characteristics  of  transit  service.  Service  schedules  tend  to  be  highly 
integrated,     ana     interlining     is     comnon.    Kfeny  runs  are  shared  between  routes, 
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and  even  bus  blocks  cross  routes.-^  Thus,  ranoving  a  route  could  affect 
the    efficiency    of     the     remaining  service,  and  this  must  be  taken  into  account 

in  the  cost  estimation  procedure.     Using  routes  also  could  result     in  ren^oving 

relatively    efficient     service,     as     in     the     case    of    an  all-day    route  which 

provides     extra     peak     service.      On     the    u-tiole,     however,  the     route     is  the 

organizationally  more  appropriate  u.n  i  t  of  analysis,  and  is  selected  for  this 
res  ea  rch . 


4.4    JHL  CDS!  ESTINIAII  Jf<  \ODLLS 

Having  develoj:«ei  the  franework  f^-r  the  service  contracting  analysis  and 
identified  the  basic  a^sj^tion^  usei,  the  coft  rroiels  are  no^  described.  A 
sijTrTar\'  cl   the  contrarting  je:i::or.  }rc>:ess    .  f  ar.  appropridte  starting  pcir.t. 

Hie     oo  j  e  c  t  .  ve       :     service  c  ..n  t  r  a  c  1 1  ng  is 
t  r  a r.  =  i  t   service-.     Tr.e     p  r      !  ^^r       :  ;  r     t *  r  i r.  -  .  t 
ser\'ice     p.-.ckag':'     y.hicn     prci-s'idf's     t'.e     gr-^:;!'??!     r-Tter.tial    for  rei'^cmg  ser".';ce 
cost.     Thie  p'rocedjre   is  as   f  I'l  1  1  o'>'.?  : 

1.  Identil\"  a  1  ternj  t  i       sc-?-\".c^     ps^cKag'^s     case^     or.     cost     and  servict 
Integra  t  i  or,  con>  iderj  t  i  or.s  . 

2.  Estimate     short -rar.     anj     long-r.ir.     avoiaar,  le     cost     of     the  service 
a  1  t  erna  t i ves . 

3.  E-stimate  private  op>erator  cost   of   tne  service  alternatives. 

4.  Estimate     transit     agencv     ad-r^  n  i  s  t  ra  t  i  ve     cost     cf     contract  service 
a  1 terna  1 1 ves . 

5.  Cornp)are  costs.      If  net    long-run     savings     are     positive,     select  the 
]oackage  \».i  th  the  greatest   p-otential  sa\-:ngs. 
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Interlining  is  the  practice  of  assigning  driver  runs  to  mere  than  one  route. 
A  dri\-er  rur.  is  tne  dri\-er's  dailv  uork  a  ??i  crimen  t.  A  bus  block  is  tne  Gd!l\- 
assignment  lor  a  bus.  Bus  blocks  an~  ariver  runs  are  Gevelop>ed  ;n  tne 
scneauling  process,  v.:-.ich  as-igns  buses  anu  arivers   to  the  service  schedule. 
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4.4.1    Ihe  Transit  Cost  Ktodel 

The  purpose  of  the  transit  cost  nrodel  is  to  acconrplish  the  second  step 
in  the  contracting  decision  process:  to  estimate  the  short-  and  long-run 
inpact  of  the  proposed  service  change.  As  mentioned  at  the  beginning  of  this 
chapter,  the  transit  model  applies  to  existing  rather  than  new  service.  Ihe 
saTie  methodology-  can  be  used  for  service  increases;  however,  the  appropriate 
basis  of  comparison  for  service  increases  is  transit  agency  fully  allocated 
cost,  since  the  agency-  would  incur  the  full   increnental  cost  of  a  new  service. 

The  transit  cost  model  is  an  eng ineer ing -type  model  and  is  based  on 
factor  inputs  (e.g.,  labor,  maintenance,  acininistrat ion ) .  It  is  similar  to 
the  Adelaide  cost  model,  v(.hich  has  been  rated  as  the  best  among  all  types  of 
agency -spec i f i c  cost  models  (Cherwony,  et  al.,  1981).  Costs  are  allocated  to 
input  categories,  and  the  change  in  cost  due  to  a  change  in  service  is 
estirrated  frorr.  the  resulting  changes  in  input  categories.  This  approach  is  in 
contrast  to  cost  allocation  models,  which  assign  costs  to  output  categories 
and  use  changes  in  output  to  estimate  changes  in  cost.  The  input  approach  is 
more  appropriate  because  it  more  accurately  reflects  the  underlying  production 
process,  and  the  allocation  of  specific  costs  is  less  subjective. 

The  rrodel  is  divided  into  two  parts:  driver  cost  and  all  other  costs. 
The  driver  cost  portion  is  very  detailed  and  requires  both  schedule  and  wage 
data.  The  other  portion  is  much  less  detailed,  and  utilizes  Section  15  data. 
An  overview  of  the  model  is  presented  here.  A  full  description  is  available 
in  Appendix  B.  The  transit  cost  model  estimates  avoidable  cost  for  botn  the 
short  r'or.  and  the  long  r"un .  In  the  short  run,  only  the  direct  service 
cost--driver  cost,  fuel  and  oil,  and  scheduled  ma  intenance--i s  reduced.  Other 
rria  intenance  costs,  applicable  adr.inistrat  ion  costs,  and  mi  see  1 1  aneous  costs 
are  reduced  in  the  long  run. 
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4.4.1.1    Dr iver  Cos t 

The  driver  cost  estimation  begins  with  runcut  data  and  is  based  on  the 
average  pa\/plat  ratio  for  each  type  of  run  operated  (straight,  split, 
tripper,  and  part  time).  The  driver  cost  in  pay  hours  for  the  contract 
service  package  is  estimated  by  calculating  the  pay  hours  corresponding  to  the 
nun±)er  and  corrbina  t  i  on  of  run  t^-pes  in  the  service  p>ackage.  Average  pay /plat 
ratios  are  used  to  offset  the  peculiarities  of  a  sp)ecific  runcut,  as  the 
particular  combination  of  runs  and  pay  hours  making  up  a  given  route  is  likely 
to  change  with  even,-  runcut.  The  general  form  of  the  driver  cost  model  is 
illustrated   in  Figure  4-1. 

There  are  two  corrf  1  i ca  t  i ng  factors  that  are  also  incorporated  in  the 
costing  procedure:  interlining  and  part-time  drivers.  Interlining  is  used 
extensively,  as  it  a  1  1  ov.s  for  more  efficient  scheduling.  Thus,  any  given 
route  chosen  for  contracting  is  likely  to  have  interlined  runs.  If  this 
service  ^-ere  contracted,  the  rur.s  v,ojld  have  to  be  split  up,  leaving  small, 
leftover  pieces  of  work  belonging  to  the  remaining  service.  It  is  difficult 
to  detenr.ine  ho-^  interlining  v.ill  affect  the  efficienc>-  of  the  rariaining 
schedule  without  rescheduling.''  HoA'ever,  scheduling  is  a  conplex  and  time 
consurr.ing  process,  and  thus  is  not  practical  for  planning  purposes.  As  a 
second-best  strateg-y,  alternative  assanptions  are  used  in  the  model  to  bound 
the  possible  impact  of  interlining.  Possibilities  range  frcm  no  irrpact  (all 
of  the  leftover  pieces  can  be  recorrfcined  with  no  loss  of  efficiency)  to  severe 
impact  (one-third  of  the  leftover  pieces  cannot  be  recor±)ined  and  must  be 
■operated  as  trippers). 


Scheduling  is  the  process  of  assigning  buses  and  drivers  to  the  service 
schedu 1 e . 


4-14 


Select  Service  for 
Contracting 


Generate  Data  on  Runs, 
Platform  Time,  Pay/Plat 


Calculate  Driver 
Pav  Hour  Cost  Estimates 


FIGJRE  4-1 

Fills  CHART  FCR  IHE  GENERAL  FCRM 
OF  IKE  ERIMR  CDST  NCDEL 


Part-time  cirivers  also  mjst  be  considered  in  the  driver  cost 
es  t  irr^  t  i  or. .  Part-tirrje  drivers  generally  have  lower  wage  rates,  receive  few.^r 
benefits,  and  are  subject  to  less  restrictive  work  rules  than  full-time 
drivers.  Thus,  part-time  and  full-time  driver  costs  are  calculated 
separately.  Transit  agency  driver  attrition  policy  is  also  taken  into 
account.  Alternative  assunptions  are  errployed  to  reflect  vvtiether  the 
full-time  and  part-tirre  drivers  decline  in  proportion,  or  whether  part-time 
drivers  are  retained  and  assigned  to  other  service,  thus  reducing  the  cost  of 
the  rerTicining  ser-v'ice.  •. 
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Chce  the  avoidable  driver  cost  is  estimated  in  pay  hours, 
appropriate  wage  and  benefit  cost  factors  are  applied  to  generate  a 
dollar  cost.  These  cost  factors  are  derived  from  Section  15  data.  The 
resulting  driver  cost  estimate  represents  the  schedul ed  cost  of  operating 
the  contract  service  package.  The  cost  of  covering  for  driver  absences, 
providing  relief  for  vacations,  etc.,  is  not  included.  An  unschedul ed 
cost  factor  is  added  to  account  for  these  costs.  The  unscheduled  cost  is 
estirrated  using  both  schedule  and  Section  15  data,  and  the  unscheduled 
cost  factor  is  applied  on  the  basis  of  platform  hours. 

A  f  1  w>'  chart  of  the  driver  cost  model  is  presented  in  Figure  4-2. 
To  SLJTmarize,  the  driver  cost  model  uses  the  pay/plat  ratio  for  different 
t\pes  of  runs,  and  the  distribution  of  runs  in  different  types  of  service 
to  estiTEte  the  reduction  in  platform  hours  resulting  from  contracting  a 
given  quantity  of  existing  transit  service.  The  model  considers  the 
impact  of  the  change  on  the  remaining  service  schedule,  and  accounts  for 
cost  differences  of  full-time  and  part-time  operators.  Service  cost  in 
terms  of  pay  hours  is  used  as  a  basis  for  generating  wage,  fringe  and 
unscheduled  cost.  The  resulting  s'jti  is  the  total  driver  cost  of  the 
service . 

4. 4. 1 . 2    Other  Costs 

Section  15  data  are  used  to  estimate  all  other  costs.  As  discussed 
previously,  the  cost  model  is  constructed  on  the  basis  of  factor  inputs 
or  functional  categories,  rather  than  on  an  allocation  of  costs  to  output 
categories.  The  Section  15  expense  data  are  classified  by  function  and 
object     class.       The    cost    model  categories  are  sinrply  aggregations  of  the 
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FIGURE  4-2 
FuC^  CIACinAM  FOR  THE  DRIVER  COST  MODEL 
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Section  15  functions  with  some  minor  adjustments.-'  Four  additional  cost 
categories  were  identified:  direct  operating  cost,  maintenance, 
administration,  and  other.  These  categories  are  reasonably  hcmogeneous  with 
respect  to  short-term  vs.  long-term  effects  and  representative  of  actual 
transit  service  inputs.  The  Section  15  functions,  the  cost  model  category  to 
which  each  was  assigned,  and  short-run  and  long-run  variability  is  included 
with  the  transit  cost  model  description  in  y^pendix  B. 

4.4.1.2.1    Direct  Vehicle  Cost 

Direct  vehicle  cost  includes  fuel,  oil,  and  tires,  as  well  as  scheduled 
maintenance  and  vehicle  servicing.  Using  the  saTie  logic  as  with  drivers,  it 
is  assuned  that  maintenance  labor  associated  u-ith  these  functions  can  also  be 
reduced  through  attrition.  However,  it  is  also  possible  that  the  extra  labor 
could  be  assigned  to  other  tasks,  or  that  maintenance  labor__^  needs  are  not 
strictly  proportional  to  output.  In  order  to  develop  avoidable  cost  e5timates 
\».-hich  are  as  realistic  as  possible,  alternative  ass'umptions  are  erplo-yed.  The 
"optimistic"  estimate  assumes  full  attrition  of  related  maintenance  labor;  the 
"pessimistic"  estimate  assumes  that  50  percent  of  the  related  labor  is  fixed 
in  the  short  run.  Direct  vehicle  cost  is  calculated  by  developing  a  unit  cost 
factor  (cost  per  total  vehicle  mile)   frorri  the  Section  15  data. 

Oily  driver  cost  and  direct  vehicle  cost  are  assured  to  be  variable  in 
the    short  run;  all  other  costs  are  fixed.       For  example,     there  is  no  reason  to 


The  cost  model  ^.-as  developed  from  the  long     form    (Level     A)     of    Section     15.  ^ 
Hoy-ever,     not     all     transit     agencies    report     at     the  A  level.  Corresponding 
categories  w^re  developed  for  the  other  reporting  levels.      Because     the  cost 
information   is  much  less  detailed,    the  correspondence   is  not  exact. 
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believe  that  the  transit  agenc>''s  adninistrative  staff,  facilities  staff, 
etc.,  would  be  irrmed i a t e  1  y  affected  by  a  5  percent  reduction  in  service.  The 
short-run  cost  rrodei,  then,  consists  of  driver  and  direct  vehicle  costs. 

4.4.1.2.2    Long-Run  Costs. 

Estimation  of  long-run  cost  is  affected  by  service  contracting 
arrangements.  The  distinction  between  fixed  and  variable  long-run  avoidable 
cost  is  based  on  the  foIlov.ing  service  contracting  assunptions: 

1.  The  transit  agency  supplies  the  vehicles.  Vehicle  cost  is  much 
lovv'sr  for  the  transit  agency  than  for  the  private  operator,  and  for 
existing  service,  transit  vehicles  are  readily  available.  Since  the 
transit  ageno/  retains  owrTiership,  depreciation  need  not  be 
considered  in  the  cost  estimates.  It  is  also  assumed  that  the 
transit  agency  retains  vehicle  insurance.^ 

2.  The  private  operator  maintains  the  vehicles.  All  vehicle  and 
related  maintenance  is  therefore  variable  in  the  long  run. 

3.  The  transit  agenc\-  retains  responsibility  for  service  planning, 
marketing,  and  general  adninistrat ion.  The  use  of  service 
contracting  does  not  inply  that  the  transit  agenc>-'s  responsibility 
for  planning  and  developing  service  within  its  jurisdiction 
changes.      Only    the    operating    responsibility    changes.        Thus  all 


At  the  time  this  research  was  initiated,  insurance  costs  had  not  yet  begun 
to  escalate  dramatically.  As  of  this  v-riting,  insurance  has  become  a  major 
problerr;  for  both  private  and  public  operators.  No  attempt  is  made  here  to 
estimate  the  increase  in  cost  that  could  result  from  any  changes  in  service 
arrangements,  because  no  data  uere  available  frcrri  \>.hich  reasonable  estimates 
could  be  made. 
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expenses  related  to  planning,  marketing,  and  general  adninistrat ion 
(e.g.  the  general  manager's  office)  are  also  fixed  in  the  long  run. 
The  extra  cost  due  to  contract  adninistrat ion  is  not  considered 
here;   it   is  included  as  part  of  the  private  operator  contract  cost. 

4.  The  transit  agency  retains  all  fare  revenue.  The  transit  agency 
continues  to  have  responsibility  for  ticketing  and  fare  collection 
activities;  thus,  related  costs  remain  fixed  in  the  long  run. 

5.  The  transit  agency  retains  public  information  activities.  Since  the 
transit  agenq,-  retains  ultimate  responsibility  for  all  services,  it 
is  reasonable  to  keep  these  activities  as  well. 

6.  Ihe  transit  agenc>'  retains  responsibility  for  all  fixed  facilities. 
It  is  assumed  that  the  transit  agency  retains  ownership  of  stations, 
buildings,  etc.  Thus,  maintenance  of  these  facilities  is  also  fixed 
in  the  long  run,  with  the  possible  exception  of  routine  maintenance 
of  passenger  stations. 

It  should  also  be  noted  that  all  fixed  facility  costs  are  assimed  fixed 
in  the  long  run.  V.hile  a  large  amount  of  contracting  could  lead  to  the 
elimination  of  some  fixed  facilities,  data  are  not  available  to  accurately 
estimate  the  change  in  capital  cost,  and  such  changes  would  likely  only  occur 
in  the  very  long  run  and  at  a  scop^e  of  contracting  beyond  that  considered  in 
this  research.     This  issue  is  further  discussed  in  Chapter  Five. 

These  assirptions  generate  a  category  of  long-run  fixed  costs  which  are 
incorporated  in  the  model.  The  ranainder  of  the  long-run  costs  are  variable 
and  assumed  to  be  directly  proportional  to  output  measured  in  annual  vehicle 
hours.  \\hile  this  is  admittedly  a  strong  assunption,  data  are  not  available 
on     the     long-run     response     to    major     transit     service     reductions.  Long-run 
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maintenance  cost  includes  maintenance  items  related  to  service  use  (e.g., 
service  vehicles,  ccrrmuni  cat  ions  systems,  garage  and  shop  buildings). 
Long-run  adninistrat ive  cost  includes  service-related  adninistrat ion  (e.g., 
personnel,  accounting,  transportation  administration).  Long-run  fixed  cost 
includes  all  functions  related  to  the  activities  the  transit  agency  is  assumed 
to  retain.    Other  cost  includes  miscellaneous  items. 

Given  that  the  transit  agency  retains  a  nirnber  of  activities  associated 
with  the  contracted  service,  it  difficult  to  determine  whether  certain  costs 
are  fixed  or  variable  in  the  long  run.  These  include  items  like  station 
maintenance  and  systerri  security.  Alternative  assirptions  are  again  used  to 
boand  the  avoidable  cost  estimate.  The  optimistic  estimate  assimes  these 
costs  are  variable;   the  pessimistic  estimate  assumes  they  are  fixed. 

4.4.1.3    Sunnary  of  the  Transit  Cost  Model 

A  f  1  ovk-  chart  of  the  short-  and  long-rtm  transit  cost  model  is  presented 
m  Figure  4-3.  To  simrBrize,  the  estimation  of  transit  agency  avoidable  cost 
is  a  rrLlt;-£tej:  procedure,  in  which  the  various  submodels  are  used 
sequentially  to  generate  an  avoidable  cost  estimate.  First,  the  driver  cost 
model  is  used  to  estimate  driver  cost.  Second,  short-run  costs  are  computed 
by  using  Section  15  data  to  calculate  direct  vehicle  costs  and  adding  these  to 
driver  cost.  Section  15  data  is  also  used  in  the  third  step  to  calculate  the 
long-run  costs.  Long-run  cost  change  is  estimated  as  a  direct  proportion  of 
the  service  change.  The  purpose  of  the  model  is  to  estimate  the  short-run  and 
long-run  impact  of  sen.-ice  contracting  as  accurately  as  possible.  Fixed  and 
variable  long-run  costs  as  determined  by  contracting  service  arrangements  are 
identified  and  incorporated  in  the  model.  The  model  is  quite  flexible,  and 
can  easily  be  adjusted  to  reflect  different     service    contracting  arrangements. 
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A  series  of  alternative  assumptions  are  used  to  account  for  cost  inpacts  which 
cannot  be  calculated  directly  and  for  possible  alternative  transit  agency 
actions.  These  alternative  assimpt ions  are  ccmbined  to  generate  three 
different  avoidable  cost  estimates;  optimistic  (upper  bound),  pessimistic 
(lower  bound),  and  most  probable.  The  assunptions  corresponding  to  each  of 
the  cost  estirrates  are  presented  in  Table  4-1. 

4.4.2    The  Private  Operator  Cost  Models 

In  any  actual  imrle-Dentat  ion  of  service  contracting,  private  operator 
cost  vt-oulc  be  deterrr.ined  by  the  bid  prices  received.  Hov.-ever,  in  order  to 
estimate  pctential  cost  savings  in  this  research,  private  service  cost  must 
also  be  estir-.atei.  It  should  be  noted  that  these  estimates  are  made  on  the 
basis  cf  the  li-^.itef  data  available  to  the  research  team. 

LiKe  public  transit  service  costs,  private  operator  costs  vary  by  tsT^e 
o:  service.  Althouch  private  operator  driver  u-ork  rules  are  generally  much 
less  restrictive  than  those  of  public  transit,  service  which  requires  vehicles 
and  drivers  f  c  r  only  a  :e.-.  hours  per  day  is  more  costly  than  all -day  ser\-ice. 
Two  different  private  operator  cost  models,  one  for  express  service  and  one 
for  all-day  ser\':ce,   are  used  to  estimate  private  operator  costs. 

4.4.2.1     Peak  Period  Sen.- ice 

Estimates  of  peak-period  service  cost  were  derived  frcrri  a  fully- 
allocated  cost  model  developed  in  conjunction  with  a  previous  U.CTA  study 
(Teal,  et  al.,  19?4).  The  cost  model  estimates  the  daily  cost  of  ser\-ing  a 
particular  bus  route  based  on  the  nurrber  of  buses  required,  driver  pay  hours, 
and  total  service  miles.  Tne  cost  model  includes  both  operating  and  caj-ital 
costs.     For  tne  purpose  o:   this  research,   the    capital     cost     cor-iponent     of  the 
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TABLE  4-1 


ASSLNiPTIONS  USED  ID  GENERATE  ALTERNATIVE 
IR.ANSIT  AGENa'  AMDIDABLE  QDSJ  ESTIMATES 


Cost 

Ca  tegory 


Opt imi  Stic: 

High  Avoidable  Cost 


Pessimi  St  i  c : 

Lou-  Avoidable  Cost 


Most  Probable 
Avoidable  Cost 


Driver  Cost 
I  nt  e  r  1  i  n  i  ng 


.As sine  all  leftover 
pieces  can  be 
reincorporated 
in  schedule  with 
no  loss  of 
e  f  f  i  c  iencv 


Assume  1/3  of  all 
leftover  pieces 
must  be  operated 
as  trippers 


Assime  all  leftover 
pieces  can  be 
reincorporated 
in  schedule  with 
no  loss  of 
ef  fic iencv 


PID' 


Reduce  only  full- 
t  irne  dr i ver  s 
t  hrough  a  1 1  r  i  t  i  on ; 
retain  current 
nir±)er  of  part- 
t  irne  dr ix'ers 


Reduce  both  full- 
time  and  p»art-time 
drivers  through 
attrition  in  pro- 
portion to  use  on 
contracted  service 


Reduce  both  ful 1  - 
time  and  p>art-time 
drivers  through 
attrition  in  pro- 
portion to  use  on 
contracted  service 


D:  rect 
\"e.n  1  cl  e  Co  5 
(Short  Rur. 
Or,  1  %  ■ )  : 


N'^intenance  labor 
declines   in  saTie 
propor t  i  on  as 
amount  of 
serv 1 ce 
contracted 


K'.a  i  ntenance  labor 
declines  at  50 
percent  of 
proportion  of 
amount  of  service 
contracted 


Ntei'Ttenance  labor 
declines  at  75 
percent  of 
proportion  of 
amount  of  service 
contracted 


Long  -P^ur. 
Cost** 


Propor  t  i  ona 1 
reduc t  i on  : n  cost 
of  mi  see  11 aneous 
f unct 1 ons 


No  reduction  in 
cost  of  miscel  - 
laneous  functions 


No  reduction  in 
cost  of  miscel- 
laneous functions 


In  all  long-term  scenarios,  all  direct  vehicle  costs  are  reduced  in  the 
same  proportion  as  amount  of  contracted  service. 

Includes  ac±r.i  n  i  s  t  ra  t  i  ve  ,  maintenance,  and  other  costs.  In  all  short-term 
scenarios,   there  is  no  reduction  of  admiini  s  t  ra  t  i  ve  costs. 
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model  (including  insurance  costs)  was  removed,  leaving  driver  costs, 
maintenance  costs,  direct  operating  costs,  and  administrative  and  overhead 
costs  as  the  relevant  service  costs.  A  ten  percent  allowance  for  profit  is 
also  included.  The  cost  model  was  calibrated  on  private  operator  cost  data 
collected  in  the  San  Francisco,  Los  Angeles,  and  Houston  metropolitan  areas. 
Spsecific  details  on  the  model  are  provided  in  Rooney  and  Teal,   1  986. 

As  with  the  transit  cost  model,  alternative  assimptions  regarding  driver 
utilization  and  maintenance  cost  were  enployed  to  generate  upper  and  lower 
bound  cost  estirmtes.  Three  driver  utilization  assunpt  i  ons  were  enployed.  In 
the  most  costly  scenario  (pessimistic),  drivers  were  assuned  to  receive  a 
four-hcur  pay  guarantee  per  bus  dispatch.  Since  an  AM  and  P\l  peak  service 
would  require  two  dispatches,  eight  hours'  driver  pay  per  bus  is  necessary  in 
this  scenario.  In  the  least  costly  (optimistic)  scenario,  drivers  are  paid 
only  for  hours  worked  (i.e.,  platforrri  hours),  as  is  th*^  case  with  part-time 
drivers  at  sorrie  large  transit  agencies.  The  most  probable  assuTiptior,  is  that 
drivers  are  paid  only  for  hours  worked,  but  are  guaranteed  a  minimuri  of  two 
hours'  pay  per  work  as  s  i  gn.";"ier:  t  .  Tnese  assumptions  are  based  on  inforrrol 
surveys  and  previous  research  on  private  costs  by  the  authors.  In  all  cases, 
drivers  are  assuTied  to  be  paid  $7.50  p>er  hour,  plus  25  percent  fringe 
benefits,  for  a  total  of  $'^.38  per  hour.  This  wage  rate  is  multiplied  by  the 
nirrber  of  (private  operator)  pay  hours  per  day  for  a  particular  route  to 
obtain  the  driver  cost. 

Maintenance  labor  costs  are  estimated  per  vehicle  mile,  and  three 
different  assor^tions  are  errTpioyed;  optimistic  ($.30/mile),  pessimistic 
($.45/mile),  and  most  probable  ($.40/mile).  These  estimates  were  based  on 
reported  private  operator  cost  data.  All  other  direct  operating  costs  (fuel, 
oil,   tires,  maintenance  parts,   etc.)  are    estimated    at     $.3 5 /mile.        A  profit 
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factor  of  10  percent  is  added  to  all  variable  cost  items.  Administration  and 
overhead  costs  are  estimated  at  $10,000  per  bus  per  year,  plus  a  10  percent 
allov.3nce  for  profit.  The  cost  factors  and  alternative  assimptions  of  the 
peak-period  service  cost  model  are  presented  in  Table  4-2. 


TABLE  4-2 

Ffiiv.AXE  cd:ciracicf.  peai:-pepjgd  service  cdsts 

Cost  C^timistic:  Pessimistic:  Kiost  Probable 

Conponent  Lo'>^-  Oc'e  ra  t  i  nc  Cost    High  Operating  Cost    Operating  Cost 


Driver  Cos! 


Profit  on 
Driver  Cost 


Pa  i  c  for  p 1  a  t i o : 
ho-rs  onl\- 


10^ 


4  hours  per 
shift  pay 
guarant  ee 


10^ 


2  hours  per  shift 
or  platform  hours 
w.-hichever  is 
grea  ter 

10% 


Mainter^wCe 
Cos  1 

Di  rec  t 
Opera t  i  ng 
Cost 

Profit  on 
Mi  leage 
Related  Costs 


i .  30, mi  ]e 
$ .  35  ,  mil  1  e 

$ . 07  /mi  1 e 


$ .  45  /m,i  1  e 
$ . 35  /mi  le 

$ . 07  /mi  le 


$.40/miile 
$. 35/mi  le 

$. 07/mi  le 


Administrat  ive,' 

Supervision  /  $1  0, 000 /bus  /year 
Overhead  Cost 


$10, 000 /bus /year  $1 0 , 000 /bus /year 


Prof i  t 


101 


10% 


10% 
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VtViile  the  cost  data  used  to  generate  the  parameters  of  the  private 
operator  cost  model  were  obtained  fran  a  variety  of  sources,  it  is  possible  to 
assess  the  reasonableness  of  the  parameters  by  ccmparing  them  to  public  agency 
cost  levels.  Oie  particularly  illuminating  conparison  is  with  the  costs  of 
Pace,  the  public  transit  operator  in  the  suburban  area  of  Chicago.  Pace 
represents  a  particularly  useful  conparison  because  its  four  operating 
divisions  were  all  private  bus  operations  (albeit  subsidized  operations)  well 
into  tne  l°70's;  the  cost  levels  of  these  divisions  thus  should  be  closer  to 
private  operator  costs  than  to  the  cost  levels  of  long-standing  public  transit 
agencies.  Moreover,  no  system'ide  marketing,  planning,  public  information,  or 
general  adr^ir.  i  strat :  on  costs  are  charged  to  the  operating  divisions. 
Therefore,  the  operating  division's  administration  and  overhead  cost  factors 
should  be  corrparable  to  that  of  a  contractor. 

For  I'^tz,  the  four  Pace  operating  divisions  had  an  average  overhead  cost 
(general  administration  plus  non-vehi c 1 e .ma i n tenance  plus  leases  and  rentals) 
of  $12,0CC  per  bus,  v.:  th  tv/o  of  the  divisions  having  an  overhead  cost  of 
$10,000  per  bus.  Tr.is  indicates  the  $1  1,000  per  bus  adrr.i  n  i  s  t  ra  t  i  \-e 'overhead 
cost  (including  profit)  used  in  the  private  operator  cost  model  is  quite 
plausible.  Th;e5e  Pace  divisions  also  had  an  average  maintenance  labor  plus 
direct  vehicle  operating  cost  of  $.80  per  vehicle  miile,  with  tvvo  of  the 
divisions  having  a  cost  of  less  than  $.70  per  mile  or  less,  and  one  division 
generating  a  cost  of  only  $.55  per  mile.  The  ccrrparable  cost  in  the  pri\'ate 
operator  cost  model  v.-as  $.75  per  mile  (for  the  most  probable  cost  level) 
without  profit,  or  $.82  per  mile  with  allowance  for  profit.  This  latter 
corparison  indicates  that  the  private  operator  cost  levels  for  these 
parameters  are  not  only  realistic,  but     possibly    overestimated.      CX'erall,  the 
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conparison  with  Pace  cost  levels  indicates  the  realism  of  the  cost  pjarameters 
used  in  the  private  operator  cost  model. 

It  is  assumed  that  the  service  requirements  (total  vehicle  miles  and 
total  platform  hours)  for  a  contract  operator  are  the  same  as  for  the  existing 
public  transit  operator.  This  is  likely  to  be  an  incorrect  assurrption  because 
public  and  private  operator  garage  locations  are  no  doubt  different,  and 
different  aTounts  of  deadhead  would  result  fron-i  shifting  service  provision. 
However,  since  the  location  of  the  private  operator  is  unknown,  it  is  the  only 
possible  assurrption  that  can  be  used. 

4.4.2.2    All -Day  Fixed-Route  Service 

A  m-jch  siTf'ler  unit  cost  approach  v.as  used  to  estimate  the  cost  of  a 
private  operator  providing  all-day  fixed-route  service.  As  before,  it  was 
assume-  that  tne  putlic  agency  provides  the  vehicles  and  pays  for  insurance. 
lYte  norr.inal  privaXe  operator  cost  is  estimated  on  the  basis  of  a  flat  rate  per 
revenue  vehicle  mile  (PA!.!)  ,  mjltiplied  by  the  total  number  of  revenue  miles 
needed  to  serve  the  package  of  contracted  service.  The  mileage  rate  is 
deterriiinec  by  the  size  of  the  service  package  to  be  contracted  and  the  size  of 
the  transit  agency.  These  rate  differences  account  for  the  different  sizes  of 
private  operators  that  could  bid  on  the  service.  For  transit  agencies  with 
more  than  150  vehicles,  the  rate  is  $2.35  per  RVsL  The  $2.35  figure 
represents  the  1985  estimated  average  costs  of  18  privately  contracted 
fixed-route  systems  which  operate  more  than  25  vehicles  (Chapter  Three).  In  a 
nunber  of  systems  around  the  countr>-  fixed-route  service  is  being  supplied  by 
contractors  for  1  ess  than  $2.35  per  RV^i,  so  this  figure  appears  to  be 
reasonable  and  conservative. 


4-28 


As  with  the  peak-only  service,  the  costs  for  all-day  service  are 
bounded.  The  optimistic  estimate  is  $2.00  per  revenue  vehicle  mile,  a  cost 
threshold  beloA-  v-hich  many  STiall  contracted  services  operate.  The  pessimistic 
estirriate  is  $2.75  per  F^,\i,  a  cost  level  exceeded  by  only  a  few  private 
contractors,  none  of  which  obtained  their  contracts  through  conpetitive 
bidding.  For  transit  systems  with  betvwsen  25  and  150  vehicles,  the 
optimistic,  pessimistic,  and  most  probable  estimates  used  are  $2.00,  $2.35, 
and  $2.2C  respectively.  A  flat  rate  of  $1.88  is  used  for  transit  systems  with 
less  than  25  vehicles,  as  will  be  explained  further  in  Chapter  Five. 

Uhen  an  all -day  service  is  heavi.ly  peaked  (at  least  two  times  as  much 
peak  as  base  ser\'ice),  both  methods  are  used.  The  p>eak  portion  of  service  is 
estirr.iied  v.-ith  the  peak  service  mo-del,  and  the  rerr^ining  sen.-ice  is  estimated 
using  the  appropriate  mileage  rate.  In  most  cases  it  is  possible  to 
cisagcregate  the  service  package  into  peak  period  and  all-'^a}-  service  and  to 
treat   the^,  as  cor-rletely  separate  components  for  costing  purposes. 

It  may  be  noted  that  none  of  the  possible  indirect  cost  savings  due  to 
private  service  provision  are  incorporated  in  the  cost  estiimtes.  For 
exarrr  ^  e ,  private  operators  would  pay  vehicle  registration  and  other  fees  and 
taxes  that  Durrlic  agencies  are  exenpt  froTi  paying,  thus  offsetting  some  of  the 
trans;*  subsidy  requirements.  V,nile  this  approach  may  slightly  underestimate 
potential  cost  savings,  it  maintains  a  consistent  approach  to  both  public  and 
private  cost  estimates. 

4.4.2.3    Public  Agency  Aar.ini  strat  ive  Costs  for  Contract  Services 

For  all  service  contracting  scenarios,  it  was  assuned  that  the  public 
transit  agencv  would  incur  significant  additional  adrr.inistrat  ive  costs  to 
monitor     the     contractor's    performance    and     to    assist   m  the  service  delivery 
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process.  The  additional  contract  rrKjnitoring  costs  were  estimated  to  be  from  5 
to  10  percent  of  the  annual  total  private  service  operating  costs,  with 
minimLT-.  and  maxinrLr-.  expenses  depending  on  the  amount  of  service  contracted. 
Table  4-3  presents  the  alternative  assunption  for  public  agency  nx)ni tori ng 
cos  t . 

4 .  5    CDST  COvIPAR  I  SONS 

Tne  final  step  in  the  contracting  decision  process  is  the  ccmparison  of 
transit  agenc\'  avoidable  cost  and  private  contractor  operating  costs.  The 
conparison  is  made  by  identifying     the    service     requirements    of     the  contract 


TABLE  4-3 

TR-.\SII  AGFl^i  NDNITCRING  CDST 
ALITR.\^I\T  ASSLNiFIIONS 


Trans  i  t 
■Agenc\"  Size 


C^-t  imi  s  t  1  c  : 


Pe! 


irr.i  s  t  i  c 


Higr  Ore  rating  Cost     L<yx  Ct'erating  Cost 


Most  Probable 
(Iterating  Cost 


Less  than 
2  5  vehicles 


51  of  contract  cost 
$30,000  rTi:  n  i  njr. 


10%  of  contract  cost 
$75,000  mini murri 


7.5%  of  contract  cost 
$50,000  minim'orr, 


25  to  150 

Vehicles  51  of  contract  cost;   10%  of  contract  cost;  7.5%  of  contract  cost; 

$50  ,  000  minirruT)  $1  00 ,  000  mininxm  $75  ,  000  minimum 


■Greater  than 

150  Vehicles       5%  of  contract  cost;  10%  of  contract  cost;   7.5%  of  contract  cost; 

$75,000  minimirr-  $100,000  minimum  $100,000  minimum 

$300,  000  maxinxm  $1 ,  000  ,  000  max  irrum       $500  ,  000  max  imum 
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service  package  and  calculating  the  optimistic,  pessimistic,  and  most  probable 
cost  for  the  transit  agency  and  the  private  operator.  These  calculations 
yield  a  total  of  six  different  cost  estimates  (three  for  each  operator).  The 
entire  range  of  cost  differences  is  captured  by  conparing  the  pessimistic 
estimates  and  the  optimistic  estimates.  That  is,  the  lowest  possible  transit 
avoidable  cost  is  corpared  with  the  highest  possible  private  operator  cost, 
yielding  the  cost  conparison  leas t  favorable  to  contracting.  Similarly,  the 
highest  pxDSsible  transit  avoidable  cost  is  corpared  with  the  lowest  possible 
private  operator  cost,  yielding  the  cost  comparison  mos  t  favorable  to 
contracting.  Finally,  the  most  likely  estimate  of  cost  differences  is 
obtained  by  conparing  the  most  probable  transit  and  private  service  cost 
esti-^tes.  These  ccrpariscns  car  be  made  for  both  short-run  and  long-run  cost 
estimates.     The  cost  corrDarisor.  scenarios  are  SLrmarized  in  Table  4-4, 


TABLE  4-4 

G-:-.-.-.TTz:-::sTics  cf  cdsi  sox^-jos 


Co5  t   Scen3  r  i  o 
Opt  imi  Stic 
Pess  imi  St  i  c 
Most  probable 


Transit  .Agency-  Cost 
High  a\'oidable  cost 
Low  avoidable  cost 
Ntost  probable  avoidable 
cost 


Private  Contractor  Cost 
Low  op>erating  cost 
High  operating  cost 
Most  probable  operating 
cos  t 
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l"he     corrplete     set     of     cost  models  were  used  to  conduct  a  series  of 

case  studies.     Service  contracting  scenarios  were    developed     for    a  total 

of  22  transit  agencies.  Ntodel  application  results  are  presented  in  the 
follov.'ing  chapter. 


CHAPTER  FIVE 

AN.ALYSIS  OF  COST  SAVINGS 

FCR  i;\t:sTi'-t\sd  transit  systems 

This  chapter  describes  the  results  of  an  application  of  the  models 
described  in  Chapter  Four  to  data  from  twenty-two  case  study  agencies.  The 
Chapter  begins  with  a  brief  description  of  the  agencies  participating  in  the 
studv  and  a  discussion  of  the  methodology  used  for  their  selection.  Because 
of  the  sensitivity  of  this  research,  the  agencies  are  not  identified  by  name 
in  the  discussion  of  research  results. 

5.1       DESCF.IFTia;  OF  0£Z  STCJl  TFAXSIT  SYSTEMS 
5.1.1     Or  i  teria   for  Systerr.  Select  ion 

Tno  first  task  in  the  case  study appl i cat  ions  uas  the  selection  of  a 
sa-rpie  which  would  be  reasonably  representative  of  the  nation's  transit 
induslr;/  in  ter~^  c:  size  ar.i  geographic  location.  A  mix  of  srria  ]  1  ,  rrieciirr,, 
and  large  agencies  was  desired;  diversity  v.'as  necessary  to  capture  regional 
differences  in  w.-age  rates,  climate,  and  transit  operating  conditions. 
Practical  considerations  were  also  irrportant  .  The  transit  systems  selected 
had  to  be  both  willing  to  participate  in  this  study  and  capable  of  proviaing 
extensive,  accurate  data.  A  sample  size  of  twenty  systems  was  sought.  In 
order  to  increase  the  representation  of  snail  systems  without  reducing  the 
nurber  of  large  systems  selected,  two  systems  of  25  or  feuer  vehicles  were 
added,  bringing  the  total   sa-rple  size  to  twenty-two  systems. 

Thie  systerr^  crigmally  selected  for  case  study  analysis  were  located  in 
tne  foliov.in^  cities: 
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Bridgeport  (CT) 
Merrph is  (TN) 
Lou  i  svi  1 1  e  (K^') 
Nashville  (TN) 
Sal  t  Uke  City  (UI) 
Milwaukee  (\V1) 
Dallas  (TX) 
San  Jose  (CA) 


Altoona  (PA) 


Santa  Rosa  (CA) 


Oshkosh  (WI) 
Reno  (N\0 
Tbcson  (AZ) 


Seattle  (WA) 


Madison  (WI) 
Hartford  (CT) 
Indianapolis  (IN) 
Cincinnati  (CH) 
Denver  {CD) 
Houston  (TX) 
Pittsburgh  (PA) 
Minneapolis  -  St.  Paul  (MN) 


Agencies  in  Nashville,  Indianapolis,  and  Milvv-aukee  were  unable  to 
provide  sufficient  driver  schedule  data  and  were  thus  excluded  from  the 
sa-^iple.  T>ie\  v,ere  replaced  by  Long  Beach  (CA) ,  San  Diego  (CA),  and  Portland 
(or.),  respec  1  i  ve  1  >  .  Trie  final  sarr^'le,  which  is  presented  by  size  categories 
in  Table  5-1,  has  scrriething  of  a  Western  bias.  The  three  syster-is  v.-hich  were 
dropped  frorr,  tne  sa-np-le  due  to  data  limitations  were  from  the  Eastern  half  of 
the  country;  to  ensure  timiely  reporting  of  the  results  of  this  study,  they 
were  rer.laced  by  systeTts   located  on  the  Pacific  Coast. 

5.1.2    C^erating  Characteristics  of  the  Systems 

The  tv.'enty-two  systeris  selected  for  analysis  featured  a  wide  range  of 
costs,  service  profiles,  wages,  and  work  rules.  Excluding  the  three  snallest 
systerris,  operating  cost  per  revenue  vehicle  hour  ranged  frcm  $29  to    $71.  Even 


'  Given  the  time  constraints  of  the  study,  it  was  judged  to  be  more  irrportant 
to  obtain  data  from  systems  of  similar  size  already  known  by  the  researchers 
than  to  seek  a  rigorous  geographic  balance.  These  agencies  were  all  located 
on  the  Wes t  Coas t . 


TABLE  5-1 

CASE  SIUDY  SAMPLE  AGENCIES  BY  SIZE  GAIEn3lY 


Agenc  i  es 

Santa  Rosa,  Altoona,  Oshkosh  (N=3) 

Bridgeport,  Hicson,  Merrphis,  Madison, 

Reno,  Long  Beach  (N=6) 

Louisville,  Portland,  Hartford,  San  Jose, 

Cincinnati,  San  Diego,  Salt  Lake  City  (N=7) 

Dallas,  Seattle,  Pittsburgh,  Houston, 

Denver,  Minneapol is-St .  Paul  (N=6) 


the  larger  systerr^  (those  of  more  than  250  vehicles)  demonstrated  a  wide  range 
o:  operating  costs,  Iror.  $39  to  $71  per  revenue  vehicle  hour.  Peak-to-base 
ratio  range-  fror.  l.C  to  2.9  for  the  entire  sanple;  for  the  larger  systems, 
peak-to-base  ratio  ranged  froT;  1.3  to  2.9.  C^erating  speeds  varied  frotr,  11.6 
Ni?H  to  16.9  Nfr^-].  Driver  vi.c;ges  plus  fringe  benefits  ranged  from  $10.54  per 
hour  to  $i9.7C  per  hour,  although  only  four  of  the  nineteen  systems  had.  total 
driver  corpensa t i or  rates  of  less  than  $15  per  hour.  Work  rules  also  varied 
considerably,  with  some  agencies  precluded  frorri  anploying  part-tinoe  drivers, 
and  others  perrr.itted  to  employ  frori  7  to  45  percent  of  their  driver  force  as 
part-timers.  Maximjr.  spread  times  varied  frcrri  11.5  hours  to  13.5  hours.  The 
systemis  in  our  sample  were  thus  quite  diverse  in  both  cost  and  operating 
characteristics. 

Thiis  diversity  is  significant  in  terms  of  the  reliability  of  our 
results.  It  vt-as  not  possible  to  choose  a  large  sample  because  of  the  time  and 
expense  this  would  entail,  or  even  a  truly  random  sample,  due  to  the 
difficulty  in  obtaining  sufficient     data     frorr.    many     transit     agencies.  Every 
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Size  Categor\- 

Small 

Ntedian 

La  rge 


y  Peak  Vehicles 
0  to  25 
2b  to  150 

151  to  500  ] 
Ov-er  500  \ 


attempt  v.as  made,  therefore,  to  choose  a  representat  i  ve  sanple.  Results  for  a 
representative  sample  of  systems  v.'ould,  presariably,  have  a  high  level  of 
confidence  associated  with  therru  The  diversity  of  cost,  work  rules,  and 
operating  characteristics  in  the  sanple  chosen  does  not  guarantee 
representativeness,  but  it  does  indicate  that  there  is  a  relatively  high 
likelihood  that  the  systems  of  25  or  more  vehicles  are  broadly  representative 
of  the  public  transit  industry. 

5 .  2      RISL^^TS  OF  THE  CDST  AN.MYS  I S 

The  cost  models  described  in  Chapter  Four  were  used  to  conduct  case 
stucN'  analyses  of  the  twenty-two  transit  systems.  This  section  sirmarizes  and 
e>rplains  the  case  study  results.  Full  results  of  the  case  studies  for  each 
syste-  are  presented  in  .Appendix  C. 

Tne  case  study  transit  systerris  v.ere  divided  into  three  size  categories: 
srr^  1  ]  (less  than  2:  peak  vehicles),  mediirr-,  (25  to  150  peaK  vehicles),  anj 
large  (15C  or  mc-re  peak  vehicles).  Th-e  150  vehicle  cutoff  uas  selected  for 
twc  reasons.  First,  our  national  sur\'ey  of  transit  service  contracting 
(Cnapter  Tnree )  revealed  a  significant  difference  in  cost  between  private 
operations  of  less  than  25  vehicles  and  those  with  more  than  25  vehicles.  For 
an  agenc\-  operating  15C'  vehicles,  contracting  of  20  percent  of  existing 
service--the  maximar.  p>ossible  under  the  assunptions  used  here--would  result  in 
a  service  package  of  roughly  25  to  30  vehicles.  The  costs  reported  for  the 
private  operations  of  25  or  less  vehicles  might  not  be  applicable  for  the 
potentially  larger  service  packages  developed  by  transit  systems  operating 
more   than  150  vehicles. 

Second,  there  are  size-related  differences  among  public  transit 
agencies.       A    ran^"--     cf     1  5C     to     250    vehicles     seems     to    be     the   limit   for  a 


one-garage  operation,  and  nultiple  garages  irrply  a  different  service 
production  process.  Agencies  of  less  than  150  vehicles,  on  average,  also 
provide  very  little  peak-only  service,  and  therefore  have  a  potentially  more 
efficient  ser\-ice  schedule.  Finally,  four  of  the  six  case  study  agencies 
within  this  size  category  rep>ort  Section  15  data  at  the  less  detailed  "R" 
level,  necessitating  seme  adjustments  of  the  transit  avoidable  cost  model. 

For  the  smallest  systems,  it  was  assimed  that  service  contracting  would 
be  an  "all  or  nothing"  decision,  as  there  would  be  no  incentive  to  incur  the 
burden  of  monitoring  a  contractor  while  continuing  to  operate  some  snail 
amount  of  ser%'ice.  In  addition,  it  would  be  very  difficult  to  renove  a 
significant  portion  of  service  without  adverse  effects  on  the  remaining 
schedule.  Thus  for  the  sr^liest  systems,  it  was  assumed  that  the  whole  system 
would  be  contracted. 

Fcr  each  transit  agency  with  more  than  25  vehicles,  at,  least  tv>.'o  service 
packages  were  identified,  carrrrising  5  percent  and  20  percent,  respectively, 
of  the  agency's  existing  service.  The  5  percent  package  corresponds  to  the 
first  year  c :'  contracting,  and  the  20  percent  package  represents  the  maxim-UT) 
pcssible  fcr  a  five-year  planTiing  horizon  given  the  assuTiptions  presented 
previously. 

Tne  service  packages  selected  consisted  of  fixed-route  service  only;  no 
ERT  or  other  special  services  were  included.  The  unit  of  service  was  the 
route.  Routes  were  selected  by  calculating  the  pay  hour  to  platforrri  hour 
ratio  for  each  route,  and  choosing  routes  in  rank  order  of  the  pay/plat 
ratio.  Tnis  procedure  selected  predominantly  peak-oriented  routes  first,  as 
would  be  expected.  For  a  fe^^  of  the  largest  agencies,  an  all-day  service 
package    u-as     aisc     selected     in  order  to  generate  comparisons  for  both  peak  and 
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non-peak  service.  This  w-as  not  necessary  for  the  mediun  and  srialler  systems, 
as  peak  service  v.-as  exhausted  long  before  the  20  percent   limit  Wr'as  reached. 

5.2.1     Sh^ll  System  Results 

Case  studies  of  three  systems  with  less  than  25  p>eak  vehicles  were 
performed.  All  were  municipal  systems,  each  located  in  a  different  region  of 
the  LVjited  States.  Operating  and  cost  characteristics  of  these  systems  are 
given  in  Table  5-2.  Costs  of  Systen^  B  and  C  are  low,  as  is  typical  of  snail 
systems.  Systerr;  A  is  located  in  a  high-cost  region  and  has  somevj.'hat  less 
favorable  v,-c>rk  rules  than  Systems  B  or  C.  Systen-j  B  pays  a  very  low  overtime 
rate,  can  hire  up  to  40  percent  part-time  drivers,  and  has  no  8-hour  per  day 
guarantee  for  extraboard  drivers.  System.  C  provides  a  40-hour  per  v.'eek 
guarantee  for  drivers  and  uses  part-time  drivers  with  a  \».-age  rate  of 
$T.25/hcjr  for  t^e  extraboard. 

It  VvcS  s.ss'JT'-.ez.  that  the  entire  systexi  would  be  contracted.  The  cost 
estimation  method  v.-a5  adjusted  to  reflect  the  entire  syster,  contracting 
alternative,  tne  mjch  less  detailed  Section  15  data  provided  by  the  small 
syster'is,  and  the  lo^^er  costs  of  small  private  systerris.  It  was  assumed  that 
vehicle  insurance  would  become  the  responsibility  of  the  private  contractor, 
as  the  public  agenc\-  would  have  no  reason  to  retain  insurance  if  it  were  no 
longer  an  operating  entity.^'  Costs  are  long  run  only,  and  account  for 
the  fixed  monitoring,  planning,  and  administrative  responsibilities  of  the 
transit     agencies.       Private     operator    costs    are    estimated    at  a  flat  rate  of 


Vehicle  insurance  costs  have  risen  dramatically  during  the  past  year  (1986). 
The  insurance  cost  estirrBtes  used  here  reflect  a  midp>oint  of  a  wide  range  of 
estimates  gathered  via  an  informal   telephone  survey  of  private  operators. 
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TABLE  5-2 

Qi^R^CTEFJSTICS  OF  TVPEE  9viALL  SYSmiS 


No.  Peak  Driver 

Syste-.           Vehi  cles             Ave .  Cos  t  /RMi  Wage  Rate  Peak /Base 

A                    12                       $37.00  $9.48  N/A 

B                   24                         29.00  8.94  2.5 

C                    21           ;               27.80  9.08(4.25)^  1.5 

a  =  Part-time  operator  wage 


$1.88/'R'vM,  the  national  average  (increased  by  5  percent  from  the  actual  1984 
average  to  account  for  higher  costs  in  1985)  for  snail  privately  contracted 
fixed-route  syster'f  as  indicated  by  our  survey  data  (Chapter  Three).  An 
estimate  of  insurance  costs  plus  monitoring  costs  of  5  to  10  percent  are  also 
added  to  the  contract  cost. 

Results  are  presented  in  Table  5-3.  I5ifferences  between  the  optimistic, 
pessimistic,  and  most  probable  estimates  are  due  to  the  alternative  contract 
monitoring  cost  ass^rrr  t  i  on? .  Since  private  operator  costs  are  calculated  at  a 
constant  rate,  possible  cost  savings  are  directly  related  to  transit  systems 
costs.  Syster-  A  could  realize  sttc;  1  1  but  significant  savings,  while  SysteT,  C 
would  incur  h i gher  costs.  Systerr.  B  would  realize  very  limited  savings  from 
contracting.  These  results  are  reasonable,  considering  the  characteristics  of 
these  systerris.  Given  the  level  of  efficiency  of  System  C,  the  difference  in 
private  operator  cost  is  not  enough  to  offset  the  fixed  administrative  and 
monitoring  costs  associated  with  the  contracting  option.  The  oppKosite  is  tne 
case  for  Systerr,  A. 

TVje  limitations  of  the  analysis    of     snail     systems    must    be  erphasized. 
These     systerris     are     included     in     the    analysis  for  illustrative  purposes  only. 
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TABLE  5-3 

ODST  SAVINGS  FRCM  PRIVATE  CDt^IPACIIN3  Fm  imiL  ^vlALL  S^'STEMS 


Svs  ten 


Opt  imi  Stic 


Pessimist  ic 


Ktost  Probable 


A 

B 
C 


10% 
6 


6% 
2 


8% 
4 


-10 


-7 


Due  to  the  ST,a  1  1  saT.ple,  the  less  detailed  Section  15  data,  assLnptions  about 
insurance  costs,  and  the  difficulty  of  precisely  determining  the  amount  of 
overhead  ccsts  which  are  elirr.inated  v-tien  the  entire  system  is  contracted,  the 
results  cariHot  be  considered  definitive.  Three  agencies  is  obviously  much  too 
snail  a  sanpie  fronv-Viich  to  generalize  results,  given  that  several  hundred 
transit  sN'Ste—;?  cf  this  size  (25  or  fev.er  vehicles)  exist  in  tne  United 
States.  Nicreover,  the  cost  ass'jrrf-t  i  ons  used  were  deliberately  chosen  to  be 
conservative.  Fcr  exanple,  manv  snail  competitively  contracted  fixed-route 
systerr^  had  1^54  operating  costs  of  less  than  $1.79/R\\i.  In  addition,  because 
the  entire  service  is  contracted  for  snail  systems,  the  public  agency  will  be 
able  to  s3\-e  rxney  by  disposing  of  fixed  facilities,  an  eventuality  not 
considered  in  the  cost  analysis.  The  inaccuracies  in  predicting  savings  are 
likely  to  result  in  underestimating  the  savings  from  contracting. 

5.2.2    Mediixn  Size  SysteiTi  Results 

A  total  of  six  case  studies  were  performed  for  systems  of  25  to  150  peak 
vehicles.  Descriptive  characteristics  of  the  case  study  systems  are  presented 
in  Table  5-4.     Th:e  driver  corpensa  t  i  on  rate  includes  wages  and  benefits     and  is 
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TABLE  5-4 

CHARACTERISTICS  OF  MEDILM  SIZE  CASE  STUDY  SY^miS 


$/RVH 

Driver  wage  + 

Peak/ 

Pa  V  /  PI  a  t 
AO  y  /rial 

Svs  t  err, 

*  Veh  i  c 1 e  s 

Benef its/Hr^ 

Base  Ra  t  io 

Rat  io 

D 

31 

$29.26 

$10. 54 

1.0 

1 .060 

E 

40 

49.51 

14.91 

1.1 

1.130 

F 

12C 

39.29 

12.22 

1.8 

1.054 

G 

130 

43.  02 

17.00 

1.4 

1.110 

H 

142 

42.14 

15.21 

2.  0 

1.073 

I 

144 

45.02 

16.50 

1.4 

1.178 

^  Eu 11 -time  drivers  only. 


calculated  fror.  Section  15  data.  The  "pay/plat  ratio"  is  the  ratio  of 
sched--ied  pay  ho-L:rs  to  platforr.  hours  (actual  driving  hours)  for  the  weekday 
schedule.  It  is  a  measure  of  schedule  efficiency,  and  depends  on  both  the 
service  profile  (e.g.,  peak/base  ratio)  and  driver  work  rule  constraints.  A 
value  of  about  1.04  is  the  absolute  minimim,  since  drivers  receive  5  to  10 
minutes  of  paid  report  or  check-in  time  at  the  beginning  and  end  of  each 
assigrmen;.     The  pay /plat  ratio  is  calculated  frorri  schedule  (runcut)  data. 

The  medi'j--  size  transit  systems  are  less  complex  operations  than  the 
larger  syster-^  for  uhich  the  costing  methodology  was  developed.  All  are  one 
garage  operations;  four  of  the  six  report  Section  15  data  only  at  the  "R" 
level,  and  four  systems  had  only  limited  schedule  data  available.  Because  of 
data  limitations,  a  iruch  sinpler  method  of  estimating  avoidable  cost  was 
errployed.  Simplifying  assirptions  used  are:  1)  interlining  impacts  are  not 
considered  (irrplying  that  service  contracting  will  not  have  any  impact  on  the 
rerr.aining  schedule),  2)  all  maintenance  cost  (including  maintenance 
a±r,ini  s  trat  ion )     is     variable     in  both  the  short  run  and  long  run;,  anc  3)  a  fiat 


50  percent  of  adnini strat i ve  cost  is  fixed  in  the  long  run.  (The  remainder  is 
assirned  to  represent  such  items  as  planning,  marketing,  and  general 
managerr^nt,  expenses  which  do  not  vary  with  the  level  of  contracting.) 
Private  contractor  cost  estimates  were  also  simplified;  all  estimates  were 
calculated  on  the  basis  of  revenue  miles,  since  so  little  peak  service  was 
involved.  As  indicated  in  Chapter  Four,  the  optimistic,  pessimistic,  and  most 
probable  private  contractor  costs  are,  respectively,  $2.00,  $2.35  and  $2.20 
per  RW;.  Since  only  one  estimate  of  transit  agency  avoidable  cost  is  made, 
the  difference  in  the  opt  irr.ist  ic ,  pessimistic,  and  most  probable  estimates  are 
the  result  of  the  alternative  private  operator  cost  assirpt ions .  Also,  the 
difference  between  short-run  and  long-run  transit  agency  avoidable  cost  is  the 
indirect  adn-jni  strat  ive  cost. 

The  ser\-ice  packages  were  constructed  by  selecting  routes  in  rank  order 
of  pay/plct  ratios.  Table  5-5  gives  short-run  and  long-run  results  for  the  5 
percent  service  packages.  The  5  percent  packages  include  all  of-  the  peak-only 
service  provided  by  the  transit  agency,  but  in  most  cases  also  contain  all -day 
service.  The  short-terrr.  results  correspond  to  the  first  year  of 
irrplementat  ion ,  v-hen  only  the  direct  transit  service  cost  is  assarted 
avoidable.  The  long-terrr;  results  correspond  to  total  adjustment  of  the 
transit  agency.     Cost  savings  are  calculated  as  a  percent  of  avoidable  cost. 

The  results  in  Table  5-5  indicate  that  for  most  mediuri  size  agencies, 
significant  cost  savings  are  likely  in  the  long  run,  but  that  cost  reductions 
will  be  much  smaller,  and  possibly  non-existent,  in  the  short  run.  The  much 
smaller  (and  potentially  negative)  short-run  savings  are  attributable  to  the 
.".ssuned  absence  of  adni  n  i  s  t  ra  t  i  ve  cost  reductions  by  the  transit  agency  in  the 
first  year  of  implementation,  as  well  as  by  the  different  private  operator 
cost  assimpit  i  ons .      These     represent     conservative    estimates,     in     that  actual 
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X^LE  5-5 


EFT  MAZED  COST  SAVINGS  FCR  5  PEP.CENT  SERVICE  PACKAGES 
FCR  MEDIUM  SIZE  SYSHUS 


 Short  Run  '  Long  Run   

Nfost  Most 
Systg-:      Opt  irr.i  St  ic^  Pess  imi  st  i  c    Probable       C^t  imist  ic    Pessimistic  Probable 


D 

-ISI 

-451 

-231 

-5% 

-30% 

-101 

E 

12 

-1 1 

6 

25 

5 

19 

F 

-10 

-32 

-25 

-4 

-26 

-18 

G 

33 

19 

24 

43 

31 

35 

K 

-4 

-25 

-18 

15 

-3 

3 

I 

24 

8 

13  , 

30 

15 

19 

^  Cptirrjstic  estirrttes  give  the  difference  between  the  highest  transit  agency 
avoidable  cost  and  the  lowest  private  cost.  Pessimistic  estimates  corrpare 
the  lo-^"est  transit  agency  avoidable  cost  and  the  highest  private  cost.  The 
most  probable  estimate  uses  the  most  probable  cost  for  both  transit  system 
and  private  operator. 


first-year  expense  reductions  could  be  greater  than  the  minimuTi  assumed. 
Moreover,  the  short-run  pessimistic  results  represent  a  truly  "worst  case" 
scenario,  as  they  assime  the  highest  level  of  private  costs  and  the  lov^'est 
level  of  public  avoidable  costs.  It  is  highly  unlikely  that  these  results 
would  occur  in  the  average  case. 

In  the  long  run  when  all  variable  cost  elements  have  been  reduced 
proportionately,  four  of  the  six  agencies  save  money  by  contracting  according 
to  the  most  probable  scenario.  The  two  agencies  utiich  are  not  predicted  to 
save  money  have  much  lov.er  wage  rates  and  more  favorable    work    rules     than  the 
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other  four  systems.  An  exarrple  is  a  40-hour  per  week  guarantee  rather  than  8 
hours  per  day,  v.hich  effectively  eliminates  daily  guarantee  time  and 
overtime.  It  should  be  noted  that  these  are  long-term  annua  1  estirretes 
corresponding  to  full  adjustment,  and  do  not  take  into  account  possible 
short-teriTi  losses. 

The  20  percent  service  package  provides  a  more  representative  indication 
of  the  cost  impact  of  large-scale  service  contracting  on  transit  agencies, 
since  a  broader  range  of  services  are  included  and  all  irrpacts  are  long  run. 
It  is  assumed  that  this  magnitude  of  contracting  could  occur  only  after  a 
nunber  of  years.  Table  5-6  gives  the  results  for  the  20  percent  service 
packages.  .A=  before,  cost  estimates  for  these  systems  are  based  on  the 
sirrp'ler  costing  approach.  The  results  of  the  20  percent  analysis  indicate 
substantial  cost  savings  in  four  of  the  six  cases.  As  with  the  5  percent 
package,  the  negative  results  for  Systems  D  and  F  are  reasonable  given  the  lov> 
wage  rate=  and  apparently     efficient     scheduling     practices     enployed    hy  these 


TABLE  5-6 

EST  P.  i' JED  LOtiZ-Ka:  GDST  SA\TNaS  RIR  20  PERCXNT  SERVICE  PACKAGES 

FCF:  .\£DIUv'  size  SYSTB.IS 


Sv  s  t  err, 

C^t  imi  Stic 

Pessimistic 

Most  Probable 

D 

-141 

-40% 

-16% 

E 

35 

20 

27 

F 

5 

-12 

-5 

G 

37 

23 

31 

H 

23 

6 

16 

I 

35 

20 

29 

Average 

20% 

2.8% 

14% 
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agencies.  Kbreover,  the  most  probable  results  for  System  F  are  within  the 
range  of  likely  error  of  a  most  probable  break-even  outccme.  Savings  are 
greatest  for  Systems  G,  H,  and  E.  Systans  G  and  I  have  the  highest  driver 
wages,  and  the  highest  and  third  highest  pay/plat  ratios.  System  E  has  the 
highest  average  hourly  cost,  as  well  as  a  corrparat  ively  high  pay/plat  ratio, 
given  its  low  peak/base  ratio.  The  average  savings  for  the  most  probable 
scenario  is  13.5  percent  for  the  group,  with  a  range  from  -16.1  percent  to 
31.0  jDercent.     The  median  saving  is  somewhat  higher,  at  21.1  percent. 

It  may  also  be  noted  that  20  percent  savings  are  greater  than  5  percent 
(long-ra'^)  savings  for  five  of  t^e  six  systems.  This  result  app)ears  to  be 
counterintuitive,  as  routes  with  the  highest  pay/plat  ratio  were  chosen 
first.  The  difference,  hov.-ever,  is  due  to  the  assunption  of  a  minimum 
contract  monitoring  cost.  The  contract  monitoring  cost  represents  a  larger 
proportion  of  private  operator  cost  in  the  5  percent  service  package  because 
of  the  ST^ller  total  cost  of  the  service  package. 

5.2.3    Large  Systen  Results 

A  total  of  thirteen  case  studies  were  conducted  for  systerris  with  more 
than  150  peak  vehicles.  Descriptive  statistics  for  these  systems  are 
presented  m  Table  5-7.  As  can  be  seen,  there  is  substantial  variation  in 
size,  average  unit  costs,  driver  costs,  peak/base  ratio,  and  pay/plat  ratio. 
As  a  group,  these  are  higher  cost  agencies  with  higher  pay /plat  and  peak/base 
ratios  than  the  mediur,  size  systens.  Many  of  these  agencies  use  part-time 
drivers,  but  with  one  exception,  they  are  limited  to  a  maximLm  of  15  percent 
of  the  nirrber  of  full-time  operators. 

The  avoidable  costs  for  these  systems  were  calculated  using  the  full 
cost      models    described     in    Chapter    Four.      The     full     range    of  alternative 
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TABLE  5-7 


CH^ACTERISTICS  OF  LARGE  SIZE  CASE  STUDY  SYSm!S 
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J  0  ,  fl  7 

i  .  ^1  1 
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IN 

1  A    1  O 
10.17 

1  .  UVb 

o 

402 

69.30 

19.70 

1.7 

1.130 

p 

441 

62.40 

18.96 

1.9 

1 .120 

Q 

231 

40.48 

15.34 

2.3 

1.160 

R 

844 

50.69 

18.  26 

1.9 

1 .130 

S 

659 

62.  72 

14.  63 

2.3 

1 .150 

T 

1029 

70.73 

18.80 

1.8 

1 .090 

U 

275 

39. 1^ 

1 1  .  28 

1.3 

1.059 

V 

24t- 

44.67 

18.15 

1.3 

1  .123 

^  Full-time  drivers  only. 


assuTftions  were  erriployed  for  both  transit  agency  avoidable    costs    and  private 

1 

operator      costs.        HcM-ever,     alternative    costing    assimptions     for    part-time  i 
drivers  are  used  m  sigr.ificant  nurbers  on  the     service     to    be    contracted  and 
when     their    v.age     (plus    benefits)     rate     is     significantly    different  frcm  the 
full-time  driver  rate. 

Case  study  results  are  shcM-n  in  Table  5-8  for  the  5  percent  service 
package  and  in  Table  5-9  for  the  20  percent  service  package.  In  some  cases 
(Systerri  L  for  the  5  percent  package,  Systems  J  and  M  for  the  20  percent 
package),  alternative  service  packages  were  selected  to  test  the  effects  of 
different  service  configurations  on  estimated  cost  savings.  For  the 
remaining     systans,     all     service    p)ackages    are  made  up  of  routes  chosen  on  the 
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basis  of  the  pay /plat  ratio.  As  a  result,  the  5  percent  packages  are  made  up 
primarily  of  heavily  jDeaked  routes. 

Table  5-8  shc>^s  that  short  run  savings  are  extreriely  variable. 
Pessimistic  results,  in  which  only  driver  costs  and  a  portion  of  vehicle 
operating  costs  are  eliminated  and  the  interlining  penalty  is  applied,  are 
consistently  negative.  Large  losses — up  to  80  p>ercent — are  estimated  in 
several  cases.  Uhile  the  validity  of  the  short-run  estimates  may  be 
questionable  due  to  the  assurptions  which  had  to  be  made,  they  do  suggest  that 
if  only  a  srra  1 1  portion  of  the  systerri  is  contracted,  imnediate  savings  may  be 
negative.     Thiat   is,  agency  short-run  costs  could  increase. 


TABLE  5-8 

LSTi:.i-zir  COST  samngs  kk  s  percent  servicz  packages 

PCR  LARGE  SIZE  SYSTEMS 


S'ort 


Long:  Run 
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25 
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45 

P 

12 
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31 

4 

21 

Q 
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-5b 

N/A 

11 

-29 

<  1 

R 

30 

-10 

N/A 

41 

12 

34 

5 

25 

-21 

N/A 

31 

7 

26 

T 

10 

-4fc 

N/A 

36 

13 

24 

U 
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TABLE  5-9 

ESTIMAIED  CDST  SAVINGS  FCR  20  PEPvCENT  SERVICE  PACKAGES 

FCR  LARGE  SYSHMS 
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15 

-15 

2 

\' 

3? 

6 

22 

Long-run  estirr^tes  are  more  positive.  The  average  for  t*ie  most  probable 
estimates  is  22.  <^  percent,  and  none  are  negative.  Only  Systen  U  shows  no 
savings.  Three  of  the  p)essimistic  estimates  are  negative,  and  all  of  the 
optimist)c  estimates  are  positive.  The  optimistic  estimates  range  frorr:  11 
percent  to  more  than  50  percent,  v^ith  an  average  of  32.4  percent. 

The  long-run  20  percent  scenarios  indicate  that  savings  will  occur  as 
all  cost  elements  respond  to  contracting  (Table  5-9).  Again,  these  are  annual 
estimates.  Among  the  large  systems,  estimated  long-run  cost  savings  are  often 
very  large.  For  Systems  M  and  O,  most  probable  savings  exceed  40  percent,  and 
six  of  the  thirteen  systems  have  calculated  savings  of  30  percent  or  more. 
Savings  are  snallest  for  the  systerriwith  the  lowest  wage  rate,  System  U,  which 
also  has  extrenely  favorable  work  rules  (for  example,  extraboard  drivers  start 
at  $c.00  per  hour  v.itr,  no  guarantee). 
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Average  most  probable  savings  for  the  20  percent  scenario  for  this  group 
is  27.9  percent,  significantly  higher  than  for  the  mediun  size  systen^. 
Estirr^ted  savings  also  cover  a  wide  range,  from  2.3  percent  to  48.9  percent, 
inplying  that  cost  savings  are  a  function  of  many  factors.  It  is  interesting 
to  note  that  cost  savings  from  contracting  tend  to  be  somewhat  greater  for  the 
all-day  service  packages  than  for  the  express  or  peak-only  packages.  This  is 
largely  the  result  of  the  procedure  used  to  develop  private  costs,  with 
alternative  driver  pay  guarantees  and  overhead  based  on  the  nmber  of  vehicles 
enployed.  Wnen  the  peak  service  consists  of  short  pieces  of  work,  private 
costs  are  high.  Conversely,  all-day  ser\'ice  estimates  tend  to  better  reflect 
the  difference  between  private  and  public  wage  rates. 

5.  2.  4    CX'eral  1  Resul  ts 

ly.e  contracting  cost  savings  estimates  generate.d  in  the  model 
applications  span  a  wide  range.  Figure  5-1  surmarizes  the  results  for  the  20 
percent  most  probable  scenario  for  the  nineteen  systems  with  more  than  25 
vehicles.  In  cases  v-t-iere  more  than  one  20  percent  scenario  was  tested,  the 
express-oriented  service  package  value  is  used.  Average  most  probable  savings 
is  13.5  percent  for  the  six  systems  of  under  150  vehicles  and  27.^  percent  for 
the  larger  sysierrs.  The  distrioution  for  the  two  groups  clearly  overlaps, 
with  the  less  than  150  vehicle  group  representing  the  minimuri  savings  and  the 
more  than  150  vehicle  group  showing  the  maximjn  savings.  The  average  savings 
for  the  entire  sa-rple  is  23.4  percent,  the  median  is  27.9  percent,  and  tu^  1  ve 
of  the  nineteen  systems  fall   into  the  range  of  20  to  40  percent. 

It  is  sigTiificant  that  the  sys ten-is  with  more  than  150  peak  vehicles, 
which  w.-ere  calculated  to  realize  an  average  savings  of  27.9  percent,  represent 
about  8C  percent     of     the     transit     industry's     operating    expenditures    on  Dus 
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FIGURE  3-1 


DISTRIBUTION  OF  SAVINGS  FOR  20  PERCENT  MOST  PROBABLE  SCENARIO, 
A.L  SYSTEN'5  WITH  GREATER  THAN  25  VEHICLES 
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transit  reported  in  Section  15  data,  while  the  medlLm-si zed  systems 
approximately  17.5  percent  of  bus  transit  operating  expenditures. 


5.2.5    Savings  in  the  Context  of  Transit  Operating  Costs 

It  is  also  useful  to  place  these  estimated  cost  savings  in  context. 
Figure  5-2  gives  a  frequency  distribution  of  cost  savings  as  a  percent  of 
total  agency  operating  cost  for  the  nineteen  systems  with  more  than  25  peak 
vehicles.  The  estimate  corresponds  to  the  20  percent  most  probable  scenario. 
In  cases  vttiere  more  than  one  20  percent  scenario  was  tested,  such  as  Systeir.  M, 
the  results  for  the  p>eak-or iented  service  package  estimate  were  used  in  the 
frequency  distribution  in  Figure  5-2.  Cost  savings  as  a  proportion  of  total 
op>€rating  cost  when  20  percent  of  the  services  are  contracted,  range  frorri  -2.5 
percent  (Systerr.  D)  to  9.0  percent  (Systen-,  O),  with  an  average  savings  of  4.2 
percent.  A  total  of  nine  systems  have  indicated  cost  savings  of  more  than  5 
percent  of  the  total  operating  expense.-  Savings  of  this  magnitude  are 
significantly  greater  than  the  potential  savings  of  more  conventional 
strategies  sjcn  as  the  use  of  part-time  drivers.  Of  these  nine  systems,  all 
but  Vs^o  have  fleets  of  250  vehicles  or  more,  and  the  two  systems  with  the 
greatest  savings,  Systems  O  and  M,  have  fleets  of  402  and  800  vehicles 
respectively.  A  total  of  fifteen  of  the  nineteen  systems  (about  four-fifths 
of  the  sample)  have  estimated  savings  equal  to  2.5  percent  or  more  of  total 
operating  cost,  inplying  that  service  contracting  of  only  20  p>ercent  of  an 
agency's  services  can  generate  savings  of  at  least  the  same  irognitude  as  more 
conventional   strategies  for  the  vast  majority  of  U.S.  systems. 

These  results  indicate  that  potential  cost  savings  benefits  are  greatest 
for  tne  larger  agencies,  and  are  particularly  large  v-tien  .high  transit  agency 
service     costs    coincide    with     service     characteristics    which    are  relatively 
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FIGURE  5-2 

DISTRIBUTION  OP  SAVINGS  AS  A  PERCENT  OF  OPERATING  COST, 
ALL  SYSTEN'5  WITH  GREATER  THAN  25  VEHICLES 
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favorable  to  private  operator  provision,  such  as  long  pieces  of  work  for 
peak-only  ser\-ices  (which  avoids  payment  of  minimun  hour  guarantees).  For 
srraller  agencies  with  low.-  service  costs,  less  controversial  cost  reduction 
strategies,  such  as  the  use  of  part-time  drivers  or  other  work  rule  changes, 
may  be  equally  as  effective  as  a  low  level  of  service  contracting.  An 
important  advantage  of  contracting,  however,  is  that  corpetitive  contracting 
is  likely  to  create  strong  cost  containment  pressures  within  the  transit 
agency  and  lead  to  improved  internal  cost  efficiency.  This  is  a  spillover 
effect  wrach  has  not  been  taken  into  account  in  this  analysis. 

5.2.6    Explaining  the  P^sults 

TYie  wide  range  cf  savings  estirrated  by  the  model  suggests  that  many 
iacXcr-  afi'ec*  pcter.tiai  cost  savings.  In  part,  these  differences  are  a 
fur.ctiow  of  the  a  S5'a~  t  i  cr.s  and  parameters  used  in  the  models,  and  in  part,  a 
function  of  ad;  ust-ner.ts  made  tc  reflect  size-related  cost  differences.  It  ma\' 
be  recalled  that  different  methodologies  were  used  to  generate  the  private 
operator  cost  estiTEtes.  A  flat  mileage  rate  was  used  for  all  service 
packages  for  the  medi'j-,  size  agencies,  whereas  a  three-variable  cost 
allocation  mode'.  v.-as  used  for  peak  service  in  the  service  packages  for  the 
larger  systerr.s.  Tn^is ,  for  the  larger  systari  case  studies,  the  alternative 
driver  cost  and  overhead  cost  assimptions  enployed  for  peak  ser\'ice  made 
private  operator  costs  very  sensitive  to  service  characteristics  (e.g.,  length 
and  tirrdng  of  driver  runs  and  nirrber  of  buses  required  to  operate  the 
schedule).  Furthermore,  since  it  w.-as  assuned  that  the  contract  package  was 
"stand  alone''  for  the  private  operator,  service  packages  v<,hich  contained 
short,  difficult  to  cor-cme  pieces  of  work  tended  to  be  rather  costly,  because 
there  v>ere  no  opportunities  for  interlining  with  other  service. 
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Transit  agency  cost  savingings  estimates  were  also  affected  by  the 
simplifying  assimptions  made  to  a c c crrmoda t e  the  level  of  Section  15  data 
reported  by  mediirn-si  zed  systens.  Only  one  estimate  of  transit  agency 
avoidable  cost  v.as  made  for  these  systems,  and  the  differences  between  the 
optimistic,  pessimistic,  and  most  probable  estimates  were  due  to  private 
operator  mileage  costs  and  contract  monitoring  costs.  For  this  reason,  the 
case  study  estimates  should  be  viev(.'ed  as  having  limited  ccnparabi  1  i ty  between 
transit  agency  size  categories. 

The  wide  range  of  cost  savings  estimates  is  also  due  to  transit  agency 
cost  and  service  characteristics.  A  rough  correspKjndence  between  transit 
agency  operating  costs  and  driver  costs  can  be  observed  in  the  case  study 
results,  but  the  relationship  is  certainly  not  sufficiently  consistent  for 
tnese  factors  to  be  used  to  predict  cost  savings.  Service  characteristics, 
interlining,  and  the  relative  proportions  of  fixed  and  avoidaole  costs  are 
also  irnpor  t  ant. 

Ser\-ice  characteristics  are  inportant  because  of  their  inpact  on  the 
estimation  of  private  costs.  Interlining  is  an  important  factor  in 
deterrr.ir.  ing  transit  avoidable  costs.  The  interlining  penalty  obviously 
affected  the  pess  irr.:  st  i  c  avoidable  cost  estimates,  inplying  that  if  schedule 
inpacts  are  significant,  potential  cost  savings  will  be  affected.  The  impact 
of  interlining  is  clearly  an  issue  for  further  research,  given  the  extent  and 
variability  of  interlining  practices  within  the  industry. 

The  relative  proportion  of  fixed  and  avoidable  costs  is  also  important 
in  estimating  potential  cost  savings.  The  general  administration  and  other 
functions  which  are  ass'Lxried  to  remain  unchanged  as  a  result  of  service 
contracting  make  up  the  fixed  portion  of  long-ran  costs.  The  greater  the 
proportion  of   thes"--     costs     to     total     operating     cost,     the     smaller     the  cost 


savings,  all  other  things  being  equal.  A  high-cost  agency  may  realize  only 
modest  cost  savings  if  a  large  share  of  its  operating  cost  is  fixed. 
Conversely,  a  lou-er  cost  agency  may  realize  large  cost  savings  if  a 
correspondingly  smaller  share  of  its  operating  cost  is  fixed.  In  other  words, 
service  contracting  strategies  attack  the  service-related  costs  of 
productivity  inefficiencies  in  public  transit,  not  the  non-service  or  overhead 
inefficiencies. 

The  case  study  results  also  indicate  that  a  key  factor  in  transit  agency 
cost  savings  is  the  rate  at  which  indirect  costs  can  be  reduced.  The  large 
differences  between  short-run  and  long-run  results  show  that  net  savings  over 
a  five-year  planning  horizon  are  highly  dependent  on  how  long  it  takes  to 
reduce  rre. ir.tenance  and  other  indirect,  but  variable,   long-run  cost  iteris. 

Finally,  it  should  be  notei  that  the  magnitude  of  cost  savings  estimated 
here  v.-oulc  net  necessarily  hold  for  contracting  larger  proportions  of  transit 
agency  service.  Because  the  most  costly  service  is  selected  first,  the 
marginal  change  in  cost  savings  should  decline  (albeit  not  substantially)  as 
the  quantity  contracted  increases. 

5.3      Ll'.'.lT^JiaiS  OF  TPZ  A\-Z.YSIS 

Ine  results  presented  above  are  based  on  the  best  available  information 
and  the  most  appropriate  methodology  frcm  the  point  of  view  of  the  research 
tea-T..  HcTA-ever,  the  research  results  are  subject  to  limitations.  This  section 
discusses  the  appropriateness  of  the  costing  methods  used  and  the 
possibilities  for  bias  in  the  results.  Three  different  issues  are  discussed: 
1)  private  operator  cost  levels,  2)  structure  and  limitations  of  the  transit 
avoidable  cost  model,  and  3)  the  nature  of  the  service  package  selected  for 
contracting. 
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5.3.1    Private  Operator  Costs 

The  private  operator  costs  used  in  this  analysis  were  derived  frcm 
several  sources.  For  ccrrmuter  service,  the  cost  nx)del  v^-as  based  on  actual 
private  operator  cost  experiences  in  Houston  and  San  Francisco,  where  private 
bus  canpanies  provide  corrmuter  service  under  contract  to  a  transit  agency. 
These  data  were  supplemented  with  national  data  on  direct  operating  costs  and 
overhead  costs  for  relatively  small  private  bus  operations.  The  model 
developed  frotr,  these  data  v.•^s  applied  to  specific  bus  routes  in  Fiouston,  San 
Francisco,  and  Los  Angeles  and  used  to  estimate  the  costs  for  serving  these 
routes.  These  costs  were  then  compared  to  actual  private  operator  prices 
charged  to  public  agencies  for  operation  of  this  service.  The  model 
derrionstratec  an  acceptable  degree  of  accuracy  when  used  for  this  purpose 
(Rooney  and  Teal,  198d). 

Tne  driver  cost  (wage  plus  fringe)  used  in  the  model  was  $9.38  p>er 
hour.  Sjosequer.t  research  b)-  the  Urban  Institute  found  somev.hat  higher 
v-ages — °3  p>er  hour  —  for  a  srr^ll  1  965  national  sanple  of  non-unionized 
private  operators,  excluding  Ne<j.-  York  City  (Peterson,  Davies,  and  Walker, 
196t).  If  this  v.age  rate  had  beer,  used,  the  peak  service  private  operator 
cost  estirriates  would  ha\-e  been  about  2  p>ercent  higher,  reducing  average 
savings  ircr-  27.^  percent  to  25.1  percent.  Thus,  for  peak  service,  the 
research  results  may  have  underes  t  irm  ted  private  ojDerator  costs  by  about  2 
percent   (and  thus  overestirriated  transit  ageno,-  savings  by  3  fjercent). 

As  noted  previously,  the  maintenance  cost,  direct  vehicle  operating 
cost,  and  overhead  cost  parameters  were  conpared  to  similar  operating  cost 
items  for  the  Pace  systen  in  Chicago's  suburban  area.  The  relatively  good 
match  indicates  these  cost  parameters  are  probably  accurate  to  within  5  to  10 
percent  of  actual  private  operator  costs  in  t\-pical  cases. 


5-24 


Because  the  comruter  service  model  is  conposed  of  hour  and  mile 
parameters  as  well  as  a  fixed-cost  ccnponent ,  it  is  not  possible  to  translate 
its  results  into  a  single  cost  per  revenue  vehicle  mile  (R\M)  or  per  hour. 
The  cost  per  RW  depends  on  the  specific  service  jDarameters  as  well  as  the 
assurrptions  made  about  private  oj^erator  driver  work  rules.  In  general, 
however,  the  cost  per  revenue  vehicle  mile  for  the  most  probable  assurplion 
ranges  from  $2.75  to  $4.00,  depending  on  speed,  deadhead  mileage,  and  the 
nunber  of  vehicles  required  to  service  the  route.  The  information  on  private 
costs  for  cormjter  serv-ices  is  not  sufficient  to  determine  hew.'  these  estimates 
may  be  biased. 

The  sirrple  one-variable  model  for  all-day,  fixed-route  service  was 
derived  frcrr.  tv^o  sources.  The  national  survey  data  presented  in  Chapter  Three 
indicate  an  average  cost  per  revenue  mile  of  $2.29  for  the  twenty-one 
privatelv  contracted  services  of  more  than  25  vehicles.^  These  are  primarily 
1983-84  data,  altnough  sorr:e  of  the  systems  supplied  1  984-85  data.  '  In 
addition,  an  excellent  benchtr^rk  for  piivate  contractor  cost  levels  is 
provided  by  Pnoer.  ix  Transit,  the  largest  contracted  fixed-route  systerr,  in  the 
continental  United  States  for  w-tiich  adequate  data  is  available.  In  1983-84, 
Pnoenix  Transit's  cost  per  RV/  was  $2.35.  Phoenix  Transit  is  also  a  good 
benchmark  because  it  has  a  service  profile  which  is  strongly  characteristic  of 
the  all-day  services  which  were  included  in  the  service  packages  used  here: 
lov.  peak-to-base  ratio,  limited  Saturday  service,  no  night  or  Sunday  service. 
Thus,  the  Fhoenix  Transit  cost  seems  quite  reasonable  as  a  most  probable 
estimate  for  contract  services. 

The  miileage  rate  calculations  do  not  seem  to  be  subject  to  bias  frorr; 
underestimation  of  driver  costs.  If  driver  costs  ccmprise  30  to  35  percent  of 
the     total     service     costs,   tne  all-day  cost  of  $2.35  per  RVv^  is  consistent  witn 
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a  total  driver  conpensa t i on  of  approximately  $10  per  hour,  assuning  a    speed  of 
14  K{?H  and  a  ratio  of  revenue  miles  to  total  vehicle  miles  of  90  percent. 

An  atte-Tpt  was  made  to  verify  these  private  operator  cost  assurptions  by 
surveying  five  private  contractors,  some  local  and  seme  regional /nat ional  in 
orientation,  to  obtain  costs  for  representative  bus  routes.  Unfortunately, 
only  two  of  these  contractors  responded  to  the  survey,  and  the  responses  had 
too  many  internal  inconsistencies  and  dubious  assurptions  to  be  considered 
reliable.  Nonetheless,  the  limited  response  to  the  survey  did  not  invalidate 
the  cost  assurrptions  enployed. 

5.3.2    Structure  and  Limitations  of  the  Ti-ansit  Avoidable  Cost  Model 

Thiere     are     two     issues     related     to     the    appropriateness    of  the  transit 

avoidable  cost  model:  1)  treatment  of  overhead,  and  2)  conparabi 1 i ty  cf  the 
results  with  a   fu 1 1 y -a  1 1  oca t ed  cost  model.  I 

5.3.2.1     Treatment  of  Overhead 

The  avoidable  cost  model  v.-as  developed  on  the  assunption  that  the 
long-run  adjustment  of  overhead  is  strictly  proportional  to  the  amount  of 
service  contracted  (as  measured  in  vehicle  hours).  Traditional  cost 
allocation  rrtodels  assigri  overhead  to  peak  vehicles,  implying  that  the 
magnitude  of  indirect  cost  is  determined  by  the  nunber  of  vehicles.  Vehicles 
that  operate  only  a  few  hours  per  day  contribute  as  much  to  indirect  costs  as 
vehicles  that  operate  many  hours  per  day.  From  a  cost  allocation  standpoint, 
then,  using  vehicle  hours  to  calculate  overhead  cost  will  cause  an. 
underes  t  irr^  t  i  on  of  avoidable  cost  (and  eventually  an  underestimation  of 
savings),  because  much  of  the  contracted  service  is  peak  service.  That  is, 
contracting  peak  service  reduces  vehicles  relatively  more  than  service  hours. 
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In  order  to  estimate  the  difference  resulting  from  the  two  methods  of 
treating  indirect  costs,  the  Adelaide  bus  costing  method  was  applied  to  the 
case  study  data  (Kiorgan,  1978).  The  Adelaide  model  is  similar  to  the  nx)del 
developed  in  this  research  except  that  it  allocates  non-driver  expenses  to 
both  hours  and  vehicles.  Results  indicated  that  the  avoidable  cost  model 
estimates  are  5  to  16  percent  less  than  the  Adelaide  model  estimates.  Thus, 
the  costing  approach  used  here  is  conservative,  and  wi 1 1  underestimate  cost 
savings  conpared  to  the  traditional  cost  allocation  approach. 

Another  issue  related  to  overhead  costs  is  the  concept  of  threshold 
effects.  As  discussed  in  Chapter'  Four,  it  seems  reasonable  that  indirect 
costs  are  "lurpy,'^  i.e.,  they  do  not  vary  continuously  with  output.  Thus, 
srr2.ll  changes  in  outpjt  may  have  no  impact  on  indirect  costs.  The  Adelaide 
model,  which  represents  the  only  knov-n  attenpt  to  incorporate  these  threshold 
effects,  used  thresholds  of  6  to  35  vehicles  for  various  cost  elements  for  a 
transit  agency  with  approximately  500  vehicles.  For  changes  which  affect 
fewer  than  6  vehicles,  the  Adelaide  model  assimed  that  no  indirect  cost 
effects  occur,  and  that  various  indirect  cost  effects  came  into  play  at  higher 
threshold  levels.  The  existence  of  threshold  effects  suggests  that  the 
res-its  for  sorrie  of  the  5  percent  service  packages  may  overestimate  long-run 
transit  avoidable  costs.  For  the  20  percent  service  p>ackages,  threshold 
effects  rr^y  still  offset  some  of  the  p>ossible  underestimation  of  indirect 
costs,  particularly  for  the  snaller  systems.  On  balance,  however,  it  is 
likely  that  transit  avoidable  costs  are  slightly  underestimated  here,  and  thus 
savings  are  underestimated. 
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5.3.2.2    Cdrparability  with  Fully  Allocated  Cost  Models 

Uv'iTA's  current  policy  is  that  the  fully  allocated  costing  approach 
should  be  used  w-hen  corrparing  public  and  private  service  costs.  Accordingly, 
it  is  important  to  assess  ho^-  the  results  of  our  analysis  would  change  if  a 
fully  allocated  costing  methodology  were  utilized.  Such  an  assessment  is  also 
important  for  an  equitable  canparison  of  the  total  service  costs  of  both 
public  and  private  operators,  even  though  it  probably  overestimates  the  actual 
operating  cost  savings  which  can  be  generated  by  service  contracting.  The 
fully  allocated  cost  approach  v.i  1 1  overestimate  savings  v^^en  the  public  agency 
cannot  shed  indirect  costs  uithin  a  reasonable  length  of  time,  when,  for 
exarrp'le,  the  agency  is  unable  to  sell  or  rent  part  of  a  garage,  move  to 
srraller  ad-,i  n  i  s  t  ra  t  i  ve  offices,  or  reduce  staff  by  a  fraction  of  an  enployee. 

In  making  this  assessment,  certain  cost  elements  were  excluded  from  both 
the  fully  allocated  and  avoidable  cost  approaches,  consistent  with  IKffA's  cost 
guidelines.  First,  v».e  excluded  all  adxiinistrat  i  ve  and  overhead 'costs  which  do 
not  vary  with  the  amount  of  service  directly  operated  by  the  transit  agency 
(i.e.,  expenses  for  planning,  marketing,  and  customer  information).  Second, 
v.'e  excluded  capital  costs  for  buses  based  on  our  assumption  that  buses  will  be 
provided  by  the  transit  agenq,-  to  the  private  contractor  at  no  cost.  Third, 
we  excluded  public  liability  costs  (not  vehicle  damage  insurance)  because  of 
the  assuTption  that  these  would  rermain  the  responsibility  of  the  transit 
agency.  Thus,  the  results  of  this  analysis  cannot  be  generalized  to 
situations  in  which  the  private  operator  rrust  provide  vehicles  and  insurance, 
as  cost  savings  could  be  either  higher  or  lower  depending  on  the  specific 
ci  rcumstances . 

Having  excluded  these  cost  iten^  from  the  analysis,  the  difference 
between     the     avoidable    cost  and  fully  allocated  cost  approaches  centers  on  two 
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types  of  cost  items.  The  first  are  ofx-rating  costs  vi+iich,  in  thp  avoidable 
cost  approach,  are  not  assuDed  to  change  despite  contracting:  (1)  rn,i  i  ntenance 
adninistrat ion ;  (2)  maintenance,  operation,  and  security  for  fixed  facilities; 
(3)  general  management;  and  (4)  insurance  for  and  damage  to  buses  (depending 
on  whether  the  public  agenc>'  or  the  contractor  was  assixned  to  be  responsible 
for  this  expense).  All  of  these  cost  elements  are  assuned  relevant  in  the 
fully  allocated  approach.  The  second  major  source  of  difference  is  the 
treatment  of  depreciated  capital  costs  for  fixed  facilities,  v-hich  are 
included  in  the  fully-allocated  approach  but  are  not  considered  relevant  in 
the  avoidable  cost  approach.  To  conpiare  the  results  of  this  study  with  the 
fully  allocated  approach,  adjustments  to  the  avoidable  cost  results  must  be 
made  in  both  of  these  areas. 

Based  on  a  detailed  analysis  of  the  larger  transit  agencies'  Section  15 
exp-ense  reports,  it  wa5  determined  that  the  avoidable  cost  methodology 
resulted  in  transit  agency  operating  costs  which  were  1.5  to  4.0  percent  lower 
than  would  have  been  calculated  with  a  fully  allocated  cost  model  of  the  same 
structural  t\pe  as  that  used  for  the  avoidable  cost  model.  The  range  reflects 
different  ass  uTf;t  ions  about  vehicle-related  insurance  and  damage 
responsibility  and  ass'urr:]:  t  i  ons  about  whether  the  general  management  expense 
u-as  truly  variable.  (It  is  not  clear  whether  IMTA's  recarmended  costing 
approach  would  exclude  general  management  from  relevant  fully  allocated  costs, 
as  it  states  that  costs  "attributable"  to  the  service  are  relevant.  It  does 
not  specify  utiat  criteria  are  to  be  used  to  determine  what  is  properly 
a  t  tr  ibutabl e . ) 

The  differences  are  similar  in  magnitude  for  depreciation  costs  for 
capital  facilities.  The  average  medium/large  agency  reported  total 
depreciation    charges     of     11.5    percent    of     the    operating    plus  depreciation 
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budget,  with  a  median  value  of  10.0  percent.  Mich  of  this  depreciation  is  for 
buses,  however,  and  they  have  been  excluded  frcm  the  analysis.  Only  one 
agency  provided  information  on  the  relative  worth  of  its  buses  and  other 
capital  facilities.  Its  buses  constituted  71.4  percent  of  total  capital 
assets.  Because  buses  probably  depreciate  more  rapidly  than  the  other  capital!! 
facilities,     this     is     likely    to    underestimate     the    portion    of    depreciat ion | 

expenses    which    should    be    attributable     to    buses.      However,     because  of  the] 

I 

paucity  of  data,  a  conservative  assumption  is     in    order,     and     it    was  assimedj 
that     30    percent     of    depreciation     is  attributable  to  fixed  facilities  for  the 
average  agency.     Using   the  30  percent   figure  yields  an    additional  depreciation 

i 

charge  cf  3.0  to  3.5  p>ercent  to  be  added  to  the  results  of  the  avoidable  cost! 
methodol  og%' . 

Tne  total   ad  _^  us  tT^^er.  t   for  the  a\-oidable     cost     approach     for     the  agencies! 
studied    here     is     thus     4.5     to     7.5    percent.      That     is,     the    avoidable  costj 
methoQolog}-  underes  t  irr.ates   fully  allocated  total   cost  by     4.5     to     7.5  percent, 
and    underestimates     fully    allocated  operating  costs  by  1.5  to  4.0  percent.  In 
other  words,    if  the    avoidable     cost    methodology    estimated     that     the  transit; 
agency's    cost     for    a    particular     service    package    was  $100,000,   then  a  fully; 
allocated  approach  would    estimate    a    cost    of    $104,500    to    $107,500.  These 
results     imply     that     potential     cost     savings    estimates    would  increase  3  to  5 
percent   if  a  fully-allocated  cost  approach  were  used,     e.g.,     the    average  27.9 
percent     savings     for  large  systems  would  increase  to  a  range  of  31.0  percent  to 
32.9  percent . 

5.3.3    Characteristics  of  the  Service  Packages 

Another  potentially  valid  criticism  of  the    results    of     the    analysis  is 
that     the     res'^arci^     lea-^,    chose    service    packages    which  maximized  an  agency 
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avoidable  cost  per  unit  of  service,  but  w-hich  could  not  realistically  be 
contracted  out.  As  a  result,  avoidable  cost  would  be  overestimated.  (This 
does  not  mean  that  savings  would  necessarily  be  overestimated,  as  private 
operators  also  had  higher  costs  for  the  expensive  transit  agency  services.) 
Service  packages  which  maximized  avoidable  cost  by  contracting  out  an  agency's 
most  expensive  services  first  (prestmably  peak-only  service)  were  deliberately 
selected  on  the  theory  that  an  agency  would  wish  to  follow  such  a  contracting 
strategy-.  However,  service  selection  proved  to  be  the  most  frequently 
criticized  aspect  of  our  research  among  the  transit  agencies  who  participated 
in  this  study. 

Some  transit  agenc\-  officials  felt  that  their  agenc>-  would  be  more 
likely  to  contract  on  a  geographic  basis,  and  that  a  20  percent  service 
package  would  consist  cf  mere  all -day  service  and  less  peak-only  service 
concentrated  in  one  area  of  the  region  and  corresp>ond ing  to  the  service  area 
of  one  of  the  agenc\-'s  divisions.  They  also  correctly  noted  that  the 
pay-to-plat  ratio  selection  criterion  guaranteed  that  the  most  expensive 
all -day  services  would  also  be  included  in  the  service  package.  If  more 
realistic  selection  criteria  were  used,  the  pay-to-plat  ratios  of  the  selected 
routes  W0-.1C  more  likely  be  close  to  the  system  average. 

TViCse  concerns  are  valid,  in  that  any  selection  of  services  v.hich 
creates  a  service  package  with  a  pay-to-plat  ratio  higher  than  that  of  an 
impl  ementable  service  p>ackage  will  overestimate  avoidable  costs.  In 
actuality,  however,  the  overest imat ion  of  savings  will  be  small.  To 
illustrate,  consider  the  case  of  SystoTj  R,  a  large  agency  with  several 
divisions  which  might  select  a  service  package  using  several  different 
criteria.  The  20  percent  service  package  used  in  the  case  study  had  a 
pay-to-plal  ratio  of   1.1£,  aDout  4.5  percent  greater     than     the     systerr.  average 
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of     1.13.       In     this    systerrj,     driver    costs  nnake  up  45  percent  of  the  avoidable  I 
service  costs.     Thus,  a  service  package  with  the    agency's    average  pay-to-plat 
would    have    about     2    percent     lower    avoidable    costs    than  the  package  chosen  I 
strictly  on  the  basis  of  pay-to-plat  ratio.    Moreover,     private    operator  costs 

I 

would    be     lower     for    a    service    package    consisting    of  more  allnday  service.  ■ 

I, 

Therefore,  N^hile  the  choice  of  the  service    jaackage    does    potentially    have  an 
effect     on     the    estimated    cost  savings,  the  inrpact  is  small  and  may  not  result  ) 
in  any  reduction  in  savings  v^en  both  public  and  private  costs  are  considered. 

5,3.4    SuTTna  ry 

The  possible  inaccuracies  and     sources     of    bias     in     the    avoidable  cost 
model     have    been    presented     in  the  preceding  section.     Possible  biases  in  both 
directions  may  be  present.     Potential   service  contracting  cost     savings    may    be  , 
less     than    estimated    here    due     to    underestimates     in    private    driver  costs,  j 
threshold  effects   in  transit  overhead  costs,  and  selection  of     service    packages  I 
on     the    basis     of     the,    pay-to-plat     ratio.     Potential  cost  savings  may  also  be 
greater  than  estimated  here  due  to  costing  transit  overhead  only    on     the  basis 
of    hours,     and  not   including  transit   fixed  facility  capital  costs.     Yet  none  of 
these  sources  of  bias  affect  results  by  more  than  a  few  percentage    points.       It  | 
can     therefore    be     concluded     that     the    costing    approach  developed  here  is  an  ' 
adequate    and     suitable    planning     tool       for      estimating      p>otential  service 
contracting  cost  savings. 
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CHAPTER  SIX 

ESTIM^ING  MATICNAL  ODST  SAVINGS  FDR  ODvlPEriTI VELY 
COK£RACnr)  SERVICZ:     PEMN  MODEL  APPLICATIONS 

6.1      CXJECTI\E5  .. 

The  overall  objective  of  this  research  was  to  estimate  the  savings  that 
can  be  expected  fron  the  competitive  contracting  of  fixed-route  bus  transit 
service  in  the  United  States.  Particular  enphasis  was  on  the  savings  to  be 
expected  fraxi  carpet  i  t  ively  contracting  a  specific,  relatively  snail 
p>ercentage  of  service  in  larger  metropolitan  areas.  This  orphasis  is 
appropriate  for  four  reasons.  First,  the  larger  systems  comprise  most  of  the 
operating  deficit;  thus,  cost  savings  in  these  systems  would  have  the  largest 
irrpact  on  the  overall  national  transit  deficit.  Second,  it  is  likely  that 
only  a  relatively  srell  percentage  of  service  could  be  contracted  out  in  the 
near  future  (i.e.,  one  to  three  years),  considering  the  expansion  needed  in 
the  private  sector  and  the  need  to  develop  organizational  expertise.  IViird, 
integration  and  control  of  contracted  service  might  present  problems  if  a 
considerable  amount  of  service  were  contracted  (although  there  is  no  current 
evidence  of  such  problems  in  existing  contracted  systems).  Fourth, 
contracting  out  even  a  small  anx)unt  of  service  will  increase  pressure  to 
reduce  costs  in  the  remaining  service  provided  directly  by  the  transit 
authority.  To  the  extent  that  these  costs  are  reduced,  the  necessity  to 
contract  out  even  more  service  in  order  to  reduce  costs  further  is  diminished, 
and  there  may  be  a  slackening  of  new  contracting. 

To  be  realistic,  any  estimate  must  recognize  that  there  is  a  range  of 
possible     levels     of     savings,     and     that     each    has    a     certain    probability  of 
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occurrence.    To    state    that     the    savings    may    range     frcrr.    10    percent    as  a 
conservative    estimate,     to    40    percent    as    an    optimistic    estimate,    with  25 
percent    more     likely    than    other    values,     is     less    useful     than    saying  the 
probability  is  98  percent  of  savings  at  least  10    percent,     the    probability    is  I 
60    percent    of    savings  being  at  least  20  percent,  etc.     Even  weather  forecasts  i 
are  made  with    probabilities.      Thus,     the    possible    levels    of    savings  would, 
ideally  have  probabilities  associated  with  them. 

The    savings    estimate     is    defined    as    the    net  reduction  in  the  cost  of 
providing  a  given  transit  service,  considering    the    reduced    cost    of    actually  j 
operating     the     service    and  any  increase  in  other  public  agency  costs  resulting 
from  the    administration    and    monitoring     of    contracted     service.  Transition 
costs,     such    as     severance    pay     (if    any)  to  enployees,  are  not  included.     The  | 
savings  estirmtes  presented  in  this  chapter    have    several     important     features.  | 

First,     assessing     the    potential  national  savings,   it  is  important  to  take  into  ! 

i 

account  differences  between  the  private  and  public  sectors  in  tne     treatment     of  .j 
seme    costs,     including    grants  for  vehicles  and  other  capital  stock,   taxes,  and  | 
user  fees  for  roads  and  other  public  services.     A  second     irrportant     feature    of  ■ 
this    estimate     of     savings     is     that     it     is    based    primarily    on    the    actual  ' 
experience    of     transit     systems  that  are  contracting  competitively,  rather  than  i 
on  h>'pothet  i  cal  contracting.     However,   the  final  estimate    will     not    be    simply  ; 
the    result    of    data    analysis,  but  will  also  integrate  the  results  of  a  nunber 
of  prior  studies  of  the  relative  costs  of  private  firms    and    public  monopolies 
producing    government     services     in    corrpetitive  environments.     Thus,  results  of 
the    modeling    effort    will    be    tempered    by     judgment    regarding  anticipated 
features  of  future  contracted  services.  ;U 

I! 

f 
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r-ic  irtijjr   tasks   in  tliis  effort  were  to: 

1.  Survey  those  systems  that  are  canpet i t i vely  contrartin^  service. 

2.  Determine  the  actual  pattern  of  bids,   savings,  etc. 

3.  Develop  a  model  for  estimating  savings  for  a  given  systen  from 
characteristics  of  the  service  conpet i t i vely  contracted  and  the 
area  in  w.h i ch  service  is  provided. 

4.  ^p^y  the  model  to  estimate  national  savings,  adjusting  the  savings 
to  reflect  the  effect  of  capital  subsidies,  taxes,  etc.  so  that  th<? 
cost  savings  are  comparable  with  respect  to  costs  included. 

6.2      T>E  SfR\TY 

The  national  s'jrvey  of  transit  contracting  described  in  Chaptei-  Three 
ioentifi'=';  all  U.S.  transit  systems  engaged  in  canpetitive  contracting  for 
fixed-route  transit  service.  At  the  time  the  survey  of  cost  savings  wa> 
under  take-] ,  ferty-onc-  suci,  s>'=teT;s  hix-z  been  id<^ntified  in  the  larcer  natio:;.^! 
survey.  A  second,  more  detailed  survey  was  then  mailed  to  each  of  theso 
agencies  and  supplemented  by  teleplione  contact  to  explain  the  survey  and 
ensure  that  respondents  understood  the  questions.  In  a  fe^  cases,  interviev."S 
were  also  conducted.     Data  were  collected  on  the  following  iteins: 

service  operating  and  traffic  characteristics 

number  and  amount  of  bids 

winning  bid 

contract  management,  monitoring,  and  related  costs 
vehicle  characteristics  and  ov-nership. 
Responses    were     received     frorri    thirty-one    of     the     forty-one  systems, 
including     systems     in    metropolitan    areas     from  the  largest   (New  York  area)  to 


6-3 


1 

j 

I 

j 

very  snail   ones,  and  from  most  of  the  United     States     (Table     6-1).       Table  6-2 
shoA's  the  distribution  of  fleet  size  for  the  thirty-one  systens  in  the  sanple. 


TABLE  6-1 

LDCATIO:;  OF  aZMPEriTU'ELV  CDVIRACrED  FIXED-ROLTTE  BUS  SYSmtS  BY  SIATE 


State 


No.   of  Systems  Surveyed        No.  Responding 


Alaska 

1 i  f nrn  i  a 
Coanec  t  i  cu  t 
Illinois 
In  ]  i  rt'^i 
I  o^^'a 
1  La  n  c 

Mass.T'^  hjus'"**  t  s 

Mi  c!n  ya:  1 

Mi  nne  ?ota 

Ml s  soar  i 

Ne'A  Ha;:ipshire 

Ne\>.  Jerse\ 

NeA  York 

Qiio 

Oregon 

Pennsy 1  van  i  a 

Texas 

Vi  rginia 

Wash  ing  ton 

Total 


1 

13 


1 

10 


2 
2 
1 
1 

0 
1 

0 

1 

2 
1 
31 
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TABLE  6-2 


DISIRIB'JI  ION  a--  NlM:ifl<  Oh  VHilCl  FS  USt:i3  IN 
CEMPEl  i  riVELV  rrKIHAClTD  SERVICE 
(n  =  30) 


Nurrber  of  Vehicles  Nun-ber  of  Systems 
1-5  II 
6-10  10 
11-15  4 
16-20  2 
21-25  3 


6.2.1     Bid  and  Cost  Experience 

conpetition,  l.'ne  pattern  of  bios  iyoivi  private  firms,  and  thi'  cost  sa\'i:v"^ 
experience.]  by  tlie  syste";.-  in  our  sairiple.  These  data  provijt;,]  valwah]-^ 
insign'  into  patterns  of  canpetition  in  the  industry  and  the  rang*^  of  cost 
-ivin^;^  possible  under  conpetitive  contracting. 


6.2.2  Competition 

Competition  is  generally  felt  to  be  an  intrinsically  important  factor  iii 
achieving  cost  savings.  .As  discussed  in  Chapter  Two,  prior  studies  of  cost 
S'lvings  from  pr  i  va  t  i  za  t  i  or^  of  public  services  of  all  types  affirm  the 
importance  of  corrpetition  as  a  source  of  pressure  to  keep  costs  as  lo'.v  as 
possible.  Corpetition  between  service  providers  is  critical  to  the 
iT.j  ir.tenance     of     1  o^v    costs.       Given     tlie     potential       for      collusioi-)  between 


MEAN  =3.1 


NUMBER  OF  BIDS  RECEIVED 
(N  =  26) 


FIGURE  6-1 


CISTRI3uTICN  OF  BIDS  RECEIVED 


contractors  and  tne  contracting  agency,  special  effort  must  bo  .:x'-' r^:  i  sed  to 
engender  and  maintain  competition;  otherv.'ise  a  "lobby  for  waste"  \k\  \  \  devolop 
and  tne  cost-saving  benefits  of  contracting  could  be  lost. 

One  measure  of  the  degree  of  competition  experienced  is  the  nurri:)er  of 
bids;  the  larger  the  nimber  of  bidders,  the  less  likely  is  collusion.  Figure 
6-1  presents  the  distribution  of  nurrber  of  bids  received  by  twenty-six  systems 
in  our  sample.  Tne  average  is  3.1  bids,  and  the  range  is  from  one  to  six. 
CX-ert  car.petition  between  bidders,  in  the  form  of  tv-t)  of  more  bidders,  was 
present  in  70  percent  of  all  cases. 

It  is  i.Tportant  to  recognize,  however,  that  coirpetition  may  still  be 
present  with  only  one  bid.  The  reason  is  simply  that  there  may  be  other  firms 
on  the  "sidelines,"  ready  to  bid  if  the  single  bidder's  bid  is  liig^-i.  These 
ct;-er  fir'.s  iray  not  bid  for  a  variety  of  reasons,  such  as  the  fear  that  t:iev 
nay  have  slightly  higher  costs  than  those  of  a  knov.-n  bidder.  But  once  it 
appears   that   tiiey  have  a  chance  of  b<?ing     awarded     th*^     contract,     they  'i^ay 

bid.  I:'  the  single  bidder  knows  this,  that  bidder  will  be  encouraged  to  keep 
the  bii  low.  Thus,  pressure  to  keep  costs  Ioa'  can  be  present  even  with  only 
one  bidjer.  Of  course,  the  same  applies  to  cases  of  more  than  one  buider; 
each  active  bidder  m&y  feel  pressure  frori  other  firms  not  actually  bidding. 
Tnis  concept  is  knowri  as  con  tes  tab  i  1  i  t  y  of  the  market;  unseen  competitors  act 
to  prevent  a   firri  fran  exerting  monopoly  power. 

In  the  bus  transit  case,  the  portability  of  the  means  of  production  — 
the  buses  and  drivers  —  frari  one  area  to  another  increases  contestab  i  1  i  ty . 
Also,  tne  ease  of  entr>'  and  exit  from  a  market,  through  changes  ;n  the  number 
of  eriployees,  purchasing  standard  vehicles  that  are  easy  to  resell,  leasing  of 
vehicles,  and  other  features,  all  act  to  increase  the  potential  for  re^ 1 
canpet  i  t  i  or. .       .^suming     tnat     contract     specifications  are  not  written  to  1  im.i  t 
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bidding  on  transit  operations  to  one  firm,  that  awards  are  based  on  merit,  and 
that  the  sponsor  has  made  a  credible  carmitment  to  contracting  for  an  extended 
perio:^,  competition  should  not  be  a  probler-,.  Features  that  could  restrict  the 
nun±)er  of  bidders  include  large  contracts  requiring  many  vehicles, 
requirements  for  a  particular  type  of  vehicle  when  any  of  many  types  would  be 
satisfactory,  and  a  sense  among  private  operators  that  contracting  with  public 
agencies  may  have  an  uncertain  future. 

6.2.3    Bid  Uniformity 

A  related  feature  of  the  bids   is     the    distribution     of     relative  values. 

One    v,ay     to  assess  uniforr;ity   is  to  canpare  the  bids  on  a  service  with  the  mean 

bid   for  ti-ial   service.     Thius   for  service     j     the  value  of  each    bid       i  can  be 

expressef  as  a     ratio  to  tne    -nean  bid  f  c>r  that  service.     Vv"i  th    bij     as  the  bid 
and  b,   as  tnr-  mean,   the  ratio  is: 


Tne  distribution  of  the  values  of  rj j  for  all  bids  is  presented  in  Figure 
6-2.  The  range  is  quite  large,  from  0.6  to  1.5,  and  visually  follows  a 
bell -shaped  (possibly  truncated  Normal)  distribution.  The  wide  range  of  bids 
indicates  that  local  transit  systems  have  considerable  discretion  in  choosing 
the  cost  of  contracted  service  through  the  choice  of  which  bid  to  accept. 

6.2.4     Inplications  for  Private  Operator  Costs 

The     range     of     bids     sho\»,r,     in     Figures     6-2    and  6-3  is  significant,  and 

deserve^  saix'  discussion,  particularly    with     reference  to    underlying  private 

6-8 


MEAN  =1.00 


—I  1  i  i  i  I  I  I         I  I 

0.6     0.7      C.8      C.9      1.0      1.1    1.2      1.3      1.4  1.5 

BID/MEAN  BID 
(N  =  26) 

FIGURE  6-2 

DISTRIBUTION  OF  BID  VALUES  RELATIVE  TO  THE 
MEAN  BID  FOR  THE  CORRESPONDING  SYSTEM 


6-9 


CO 


10 


MEAN  =1.15 


T  1  1      '  I 


T  1  I 


T  1  1  1  1  r 


0.8    0.9    1.0    1.1    1.2    1.2    1.4    1.5    1.6    1.7    1.8    1.9    2.0    2.1    2.2  2.3 

BID/WINNING  BID 
(N  =25) 


FIGURE  6-3 

cistrieuticn  bid  values  relative  to  the 
w:nm\g  eig  for  the  corresponding  system 


6-i: 


4 


operator  costs.  First,  it  is  iirportant  to  recognize  tliat  bids  and  actual 
costs  are  distinct.  A  formal  hid  may  reflect  to  only  a  limited  (Jegree  tli« 
actua]  underlying  cost  of  the  bidder  to  produce  the  service.  There  are 
basically  three  reasons  utiy  formal  bids  might  vary  so  greatly:  (i)  each  bidder 
added  a  "profit"  which  varies  greatly  among  them,  (2)  many  bidders  do  not  know 
their  actual  costs  until  revenue  service  has  been  initiated,  and  (3)  the 
actual  costs  of  bidders  vary  considerably. 

Given  the  relatively  short  experience  with  bus  service  contracting  an:) 
the  wide  variety  of  t^-pes  of  ccmpanies  (charter  bus,  taxi,  etc.)  that  migh*. 
bid,  sorr.e  errors  in  estimating  the  cost  of  operating  services  are  possible. 
The  bids  may  reflect  such  errors.  Similarly,  these  conditions  could  lead  to 
varying  "markups''  for  profit  and  contingencies.  However,  these  two  f.ictors 
alone  would  no*,  see^,  to  explain  the  wide  variations  in  bids. 

Thus,  the  question  of  variation  in  costs  among  opersitnrs  also  warrant'^ 
attentio."-..  Tlus  is  a  difficult  area  to  exair.me,  because  the  costs  of  any  oni.' 
service  in  the  totality  of  operations  of  a  bus  firm  are  inherent i> 
unoliservdbl  e  except  i  m  very  unusual  circumstances.  However,  if  finris.  pjy 
iiffei-iiij.  arounts  lor  the  various  resources  needed  to  produce  the  service, 
then  i is  likely  that  cost  would  vary  considerably,  too.  In  tlie  case  of  bus 
service,  a  large  portion  of  total  costs  are  payments  to  drivers.  Morlok  an.i 
Krouk  (1^83)  examined  the  wage  rates  of  firms  'A'hich  operate  over-the-road , 
for-hire  passenger  vehicles  in  the  Philadelphia  area.  This  included  f  i  nris 
that  operate  taxicabs,  vans,  paratransit  vehicles,  buses  in  specialize! 
transit-like  ser\"ices,  conventional  transit  service,  airport  liiriousirje 
service,  intercity  service,  and  charter  service.  The  variation  in  the  actu.il 
wage  and  benefit  rate  w.as  substantial.  The  pattern  of  predicted  average  wages 
and    benefits     in  tne  firn  as  a   function  of  tw.-o  variables   tha  t '  expl  a  i  ne-^  most  of 
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the  variance — average  vehicle  size  and  size  of  firm — is  presented  in  Table 
6-3.  Variations  of  the  order  of  two  to  one  are  evident.  Similar  variations 
have  been  noted  in  other  industries.  Wage  variations,  thus,  clearly  provide 
one  reason  v>-hy  substantial  differences  costs  svould  exist  among  bidders  for 
transit  service  contracts. 

Other  factors  are  also  present.  Oie  is  the  proximity  of  the  contracted 
rojte  to  the  bidder's  garage,  v-tiich  will  determine  the  nonrevenue  miles  that 
need  to  be  operated.  Another  is  the  alternative  uses  for  buses  and  drivers 
v.hen  thev  are  not  needed  in  transit  service,  e.g.,  between  peaks.  A  third  is 
the  degree  of  flexibility  in  work  rules  vis-a-vis  the  transit  work  pattern, 
such    as     the     freedori    to    hire  part-time  workers,  penalties  for  spread  shifts, 


TABLE  6-3 

1X1  sTK  CDSTS  .AS  A  FL\-CTias"  OF  SIZE  A\D  VTJ-IIClE  SIZE 

(In  Dollars  per  Veh  i  c  1  e-^v1i  1  o  ) 

Firm  Size:     Total  Operating  Revenue,  $1,000/Year 

Vehicle  Size  $400  $100,000  $275,000 

5  passengers  (taxi)  0.  22                           0.  33  0.  52 

11  passengers  (van)  U.24                          0.35  0.54 

25  passengers  (minibus)  0.28                           0.39  0.59 

45  passengers  (charter  bus)  0.35                           0.46  0.66 

bb  passengers  (transit  bus)  0.43                           0.54  0.73 

Source:     Calculated  from  Equation  3.2  in  Morlok  and  Krouk  (1983). 
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etc.  Many  more  variations  could  be  listed.  The  importarit  jiDint  is  thd  I  iIk;;'.- 
are  many  factors  that  contribute  to  variations  in  the  costs  of  the  bidder.-,  to 
operate  any  given  service.  V^-iiie  cost  is  not  the  solo  basis  for  a  bid, 
variations   in  cost  presumably  would  be  reflected  in  variations  in  bids. 

6.2.5    Cost  Savings 

The  distribution  of  savings,  as  a  percent  of  the  transit  systein's 
esti.-nate  of  the  cost  of  public  sector  operation  of  the  service  (or  of 
contracting  to  the  local  transit  operating  agency  if  different  from  the 
sponsor),  is  shov.n  in  Fig-ore  6-4,  for  the  seventeen  systems  that  provided  sucli 
estimates.  Tnc  average  (or  mean)  saving  is  28.7  percent  with  a  standard 
deviation  of  17.6  percent.  The  range  is  from  essentially  zero  (0.1  percent) 
to  ius:  over  50  percent.  Esp>eciall\'  noteworthy  is  the  substantial  variation 
in  sa-.-ing=,   and   the  relatively  uniform  distribution  over   the  entire  range. 

Tne  s:7ialleft  sa\-in-:s  are  for  s-r^ll  systems  in  sn-ki  1  1  comrnori  1 1  i  es  .  These 
savings  are  all  net  of  the  additional  costs  of  adinin  i  s  t  er  ing  and  irion  i  t  or  in;^' 
the-  ccntractec  ser\':ce  vk'^;  i  ch ,  in  almost  all  cases,  were  less  than  ten  perceiit 
of  t;ie  total  cost  of  the  contracted  service.  The)-  repi'esent  the  savings  that 
apr.l>  to  local  agericies  and  governments,  and  are  not  adjusted  to  reflect,  for 
exarpie,  federal  grants  for  vehicle  purchase.  Thus,  these  rray  under  es  t  ims  t 
t!-ie  true  cost  differences. 


6.2.6    Assessment  of  Survey  Efe  ta  Results 

Since  the  nu:-±jer  of  transit  systems  known  to  be  comp>e  t  i  t  i  vel  \- 
contracting  for  fixed-route  bus  service  is  small  and  cost  savings  estimates, 
are  available  for  only  sa-.e  of  these,  it  is  important  to  compare  these  levels 
of     savings     with     e\-idence     from    other     public  services  of  relative  public  an'i 
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private  costs  under  coirpetitive  conditions.  If  these  othr.r  jxil  >  1  i  c-)ir  i  vii  t.- 
canparisons  support  the  savings  estimates  found  from  th"  survey,  theri  t'l-? 
expectation  of  similar  savings  in  other  transit  systems  is  reinforced.  If 
evidence  froiTi  other  {xiblic  services  is  inconsistent  with  these  savings,  then 
there  is  greater  uncertainty  about  realizing  such  savings. 

The  literature  review  of  public  service  contracting  contained  in  Chapter 
Two  provides  one  source  of  corrparative  data.  The  average  savings  repxDrted  by 
relevant  public  services  (i.e.,  those  for  which  output  can  be  easily  specified 
in  quantitative  termis)  was  about  30  percent,  which  compares  favorably  with  t\\e 
28.7  percent  for  systems  in  this  survey.  The  spread  of  savings  for  other 
public  services  was  large,  again  consistent  with  the  results  of  this  survey. 

Another  check  of  the  validity  of  these  findings  canes  from  an 
examination  of  the  cost  items  of  public  transit  transit  providers  versus  the 
costs  of  private  firmt  that  might  be  (or  in  some  cases  are)  service 
contracturs.  Because  bus  transit  is  very  labor  intensive,  labor  costs  A-arrant 
particular  attention.  A  detailed  study  of  the  wage  and  benefit  rates  of  the 
\'arioj^'  ON'er-the-roac  ,  for-hire  carriers  of  passengers  in  the  Ph  i  1  ade  1  p?i  ia 
area  (.\'orlok  and  Krouk,  1  983  )  revealed  that  small  private  operators  had 
predirted  driver  costs  for  manibus  and  bus  service  as  low  as  one-half  those  of 
the  regional  transit  agency  (see  Table  6-3  above).  This  wage  pattern  v.-zs  also 
confirmed  in  a  study  of  potential  contractors  conducted  by  the 
Tr  i -Me  tropol  i  tan  Transportation  District  of  Oregon  (Jarigese,  1984  ).  Sim.ilar 
relationships  have  been  reported  in  other  studies  of  the  transit  industry 
(see,  for  exajnple,  Mor  1  ok  and  Viton,  1985;  Herzenberg,  1982)  In  San  Diego, 
the  transit  union  agreed  to  a  wage  rate  that  is  about  one-half  the  reg-ular 
driver  wage  rate  for  smell  vehicle  sen,' ices  where  the  authority  is  a 
competitive  bidder    (Cox,   1  984  ).       Simiilarl\-,     the     drivers'     union     at     the  Ne.v 
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Jersey  Transit  Girporation  has  recently  agreed  to  allcw.'  the  agency  to  use 
part-time  drivers  at  a  reduced  wage  rate  on  routes  for  which  the  agency  is  a 
co^rpeting  bidder. 

There  have  many  other  studies  of  the  conparative  costs  of  private 
monopoly  and  public  monopoly  arrangements.  Ekta  bases,  methodological 
approachies  ,  and  results  have  varied.  However,  most  authors  have  concluded 
that  private  costs  are  either  the  same  or  less  than  those  of  public  agencies 
(see,  for  exarrp-l^.  Anderson,  1983;  Morlok  and  Viton,  1985).  To  the  extent 
that  private  monopolies  are  less  costly  than  public  monopolies,  costs  under 
competitive  contracting  would  be  expected  to  be  less  than  costs  under  full 
public  monopoly. 

In  s 'jm^'ti  )■  y ,  the  unadjusted  levels  of  savings  reported  for  the 
canpetitive  coritractinp  of  bus  transit  compared  to  the  typical  public  monopoly 
a ^ r angeme'-' 1  are  consistent  with  the  levels  that  would  be  expected  based  on 
both   theorPticsl   and  en-irical  evidence. 

6.3      FACI(3(.5  INTLLT'^IN":-  OOST  SA\1\GS 

On  the  basis  of  prior  studies  of  the  cost  structure  of  bus  transit  and 
studies  of  savings  frorrj  contracting  of  other  public  services,  four  factors 
likel\'  to  influence  the  long-term  cost  savings  for  public  transit  agencies  who 
contract  for  service  were  identified:  (1)  service  area  characteristics,  (2) 
transit  system  characteristics,  (3)  characteristics  of  the  contracted  service, 
and  (4)  division  of  tasks  between  the  service  sponsor  and  the  contractor. 
Discussion  of  each  of  these  follows. 

The  geograj±iic  area  in  which  service  is  provided  can  clearly  influence 
public  operator  costs,  and  thereby  influence  the  savings  an  agency  may  achieve 
through     contracting.       An     area     that   is  heavily  dependent  on   transit   is  likely 
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to  be  'Ttore  tolerant  of  high  public  operator  costs  beciUb-:  of  a  i  do  )rea  J 
recognition  of  the  benefits  of  transit,  heavy  union  involvanent,  and  greater 
pressure  to  avoid  strikes.  The  lessened  pressure  on  cost  control  is  likely  to 
manifest  itself  in  higher  w.ages  and  benefits,  larger  management  and  planning 
staffs,  higher  salaries  and  benefits  for  such  perscwinel  ,  work  rules  and  craft 
job  restrictions  that  increase  pay  and  nuirber  of  drivers  and  Tnechanics,  etc. 
Therefore  this  situation  presents  a  greater  potential   for  cost  savings. 

Ctie  measure  of  dependence  on  transit  is  the  percentage  of  work  trips 
rr^de  by  transit.  Another  indicator,  though  not  as  direct,  is  area  population, 
since  transit  usage  is  positively  correlated  with  population  density.  A  final 
measure  is  applicable  to  situations  in  ^^.hich  the  transit  agency  may  serve  only 
a  portion  of  the  itk3  tropcl  i  tan  area,  such  as  a  suburban  county.  This  measure 
would  be  the  distance  of  the  area  served  b\-  the  agenc\-  to  the  center  of  the 
metropolitan  area.  Presumably  the  greater  that  distance,  the  less  the 
cependerice  on   trar.sit,  and  hence   tne  less   the  saving-. 

A  second  group  of  factors  relates  to  the  transit  authority  itself.  In 
general,  tiie  larger  an  organization,  the  higher  its  wages  and  benefits  for  a 
given  task  and  skill  level  of  employee  (Lev  ins  on,  1967;  \lasters,  19  o'^).  Tli  i  s 
would  lead  to  greater  potential  savings  in  larger  transit  systems.  Also,  the 
larger  the  organization,  tne  greater  its  fX)tential  for  gaining  needed 
political  and  financial  support  for  costly  operations.  A  variety  of  measures 
might  be  used  to  characterize  organizational  size  and  influence,  such  as  total 
employees,   total  budget,  or  vehicle-miles  operated. 

Tne  division  of  responsibility  for  providing  the  various  parts  of  thi= 
total  transit  service  package  will  affect  the  contractor's  cost  and  hence  the 
potential  savings.  Kiost  important  are  items  of  capital  stock  (vehicles, 
ir^a  in  tenance     and     storage     facilities)     as  tliese  are  often  essentially  "free"  of 

6-17  . 


capital  recovery  costs  if  publicly  ov-ned .  If  the  public  agency  provides  them, 
the  cost  is  correspondingly  low  or  nonexistent.  But  if  these  are  provided  by 
the  contractor,  the  saving?  as  seen  at  the  local  level  w.'ould  diminish. 
Appropriate  measures  here  are  the  percentage  of  vehicles  provided  by  the 
contractor  and  a  similar  variable  for  maintenance/  storage  facilities. 

It  is  often  stated  that  savings  are  likely  to  be  greatest  for  certain 
types  of  services  such  as  peak-period  express  services  and  low-volume  all-day 
routes  {Cox,  1°85)  and  for  ser\^ices  which  utilize  small  vehicles  (Anerican 
Road  and  Transportation  Builders  Association,  1986).  Indeed,  systematic 
differences  in  costs  among  different  service  types  are  widely  recognized  in 
the  industr\-  and  \.\ell  docuTiented  in  cost  studies.  This  suggests  tliat  cost 
saving?  will  vary  by  the  type  of  ser\'ice  contracted.  The  purpose  of  including 
service  vai'iable?  is  to  determine  vihether  or  not  the  data  support  the 
h\-p:^  th  i  thai  saving?  v>  i  1  1  varv  systematically  with  service  type. 
Tnerefore,   four  Vdria'jle?   to  be  considered  in  the  model  are: 

1.  Average  vehicle  size   (seats  and  places   for  standees) 

2.  PeaK-tc-base  ratio 

3.  Average  speed 

4.  Vehi  icl  e-TT:i  1  es  of  contracted  service. 

The  general  fom  of  a  model  for  es  firm  ting  savings  based  on  these  four 
typ)es  of  characteristics  is: 

TS  =  F(SC,  AC,  NC,  DT)  (2) 

where: 

TS  =  Total  sax'ing? 

F    =  The  function  relating  the  variables 
SC  =  Service  characteristics 
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AC  =  Transit  agency  characteristics 

\C  =  Kfetropolitan  area  characteristics 

DT  =  Division  ol   tasKs  between  sponsor  and  contractor. 

6.4      NCDEL  DE\^IDFME^T 

The  model  described  above  v,as  developed  as  an  operational  model  using 
linear  rrul  t  ivar  ia  te  regression.  The  dependent  variable  is  the  percent 
savings,  unadjusted  at  this  point  for  taxes,  etc.  Nine  variables, 
representing  the  four  categories  of  characteristics  likely  to  influence  cost 
savings,  u-ere  selected  to  be  used  in  ^model  developnent.  The  nine  independent 
variables  are: 

\'l  =  Average  bus  capacity  (seats  and  standees). 

\"2  =  Katio    of    buses     used     in     the    base     to    buses    used     in  the  peak. 
Tnis   is     tne     inverse    of     the    usual     transit    peaking    ratio.  Tne 
inverse     is     used    because     its    natural     range     is     from    0  to  1  ,  in 
contrast   to  the  usual  measure  v-tiich  ranges   from  1   to  infinity. 

\"3  =  Average  speed   (ve!-^,icle  mi  1  es  '  veh  i  c-1  e  hours),  expressed   in  KPH. 

V4  =  Vel".  icle  miles  contracted  [thousands]. 

VS  =  Di  =  ta;-ice       frcr-.        metropolitan      area      of       influence  [miles]. 

Tnjs  distance  is  measured  from  the  center  city  of  the  area  of 
i  n  f !  u  en  ce  ,  vi,h  i  di  is: 

CSA  if  the  transit  agency  is  contained  in  a  consolidated 
s  ta  t  is  t  i  ca  1  ar ea  , 

\EA  if  the  transit  agency  is  contained  in  a  metropolitan 
s  ta  t  i  s  t  i  ca  1  ar  ea  , 

0  miles  input  distance,  if  the  transit  agency  is  not  included 
in  either  a  CSA  or  an  N6A. 

V6  =  Popjlation     of  the    metropolitan    area     of     influence  [thousands]. 
The  area  of  influence  is  the  same  as  for  V5 . 

V7  =  Percentage     of    work     trips     by     transit   for   the    metropolitan  area. 
T^iis   is   foand    by    dividing     the    nun±)er    of    work     trips    by  public 
transit    by     the  ninber  of  workers  over  age  16  and  multiplying  by  100 
to  get   the  value  as  a  percent. 
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V8  =  Ratio  of  the  nurber  of  buses     o\vned    by    sponsor     to     the    number  of 
buses  ov.ned  by  contractor  used  for  contract  ser\'ice. 

V9  =  Per  capita   income  for  the  metropolitan  area  [thousands]. 

Values   for  V5 ,  Vo ,  \'7 ,  and  V9  were  taken  from  the  198  0  U.S.  Census. 

The  objective  is  to  develop  the  '^Dest"  model  for  estimating  the  percent 
of  savings  from  these  variables.  The  term  't)est''  in  this  context  refers  to 
two  distinct  model  features.  One  is  that  tlie  relationship  makes  sense  on  the 
basis  of  a  priori  knowledge.  The  second  is  that  the  model  fits  the  data 
well.  As  the  former  v.as  discussed  in  the  prior  section,  the  latter  will 
receive  tnore  attention   in  this  description. 

The  basic  approach  was  to  develop  and  evaluate,  using  standard 
st.^tistical  test?,  all  models  that  seemed  plausible  considering  the  pJiencmena 
being  modeled.  These  models  w.-ould  differ  by:  (1)  the  independent  variables 
included,  (2)  an\-  transformation  of  each  variable,  e.g.,  to  its  square,  and 
(3)  tne  value  and  sign  of  the  coefficients  of  each  variable.  Well  over  100 
alternati'/e  rodels  were  exarr.ined.  In  all  cases  the  dependent  variable  was  the 
percentage  of  saving?. 

Tne  order  of  de'.-el  opnen  t  of  models  was  from  the  simplest  to  the  most 
coTiplex,  initially  starting  with  single  (independent)  variable  models  (in 
order  to  become  familiar  v.ith  the  data),  then  two-variable  models,  etc.  With 
the  possibility  of  various  transformations  of  each  variable  at  each  stage, 
the  nurber  of  models  to  be  explained  increases  dramatically  with  an  increase 
in  the  nunber  of  variables.  As  the  nurrber  of  variables  increases,  the 
contribution  of  additional  variables  to  a  better  fit  of  the  data  decreases, 
providing  a  basis   for  limiting  the  nurrber  of  variables   in  the  model. 

At  each  stag-^  of  the  analysis,  the  selection  of  variables  to  be  included 
in  the  model  v,as  gu  i  d^^J  both  by  a  priori  assimptions     regarding     the    effect  of 
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vaj-iables  and  statistical  measures  of  fit  to  the  data.  Ni^del  qiinlit/ 
decisions  were  based  on  three  general   types  of  criteria. 

One  such  criteria  consisted  of  the  statistics  developed  from  tiie 
regression  procedure  and  frorr.  conducting  an  analysis  of  variance.  The  first 
group  of  indicators  consists  of  the  percent  of  explained  variance  (R^)  and  the 
estiriBte  of  variance  of  the  error  of  the  estirrate  about  the  function  (S-). 
Generally,  a  high  explained  variance  and  a  low  error  are  sought.  The 
statistic  from  the  analysis  of  variance  is  the  F-value  and  the  associated  tail 
area.  The  tail  area  is  the  probability  of  all  of  the  coefficients  in  the 
model  being  zero.  For  instance,  a  tail  area  of  0.1  indicates  that  there  is  a 
probability  of  10  percent  that  all  of  the  coefficients  in  the  model  are  zero. 
Obviously,  a  Ioa  value  is  preferable.  All  the  above  tests  reflect  the 
strength  of  the  model   as  a  whole,  and  all  were  considered. 

In  addition  to  the  qu.=:l:ty  of  the  entire  model,  it  is  also  important  to 
knew.-  tlie  value  of  each  of  tiie  indi\-idual  variables  to  tiie  model.  The  partial 
F-value  and  tail  area  associated  ■.'.■i  tli  each  variable  indicates  the  significance 
of  that  variable  in  the  model  .  The  statistic  is  calculated  for  each 
independent  variable  and  represents  the  probability  that  the  coefficient  of 
that  variable  is  zero.  In  the  case  of  two  models  having  similar  statistics 
for  each  model  ta]-:er  as  a  \'.hole,  the  partial  statistics  become  important.  As 
an  example,  assume  we  have  two  models,  each  consisting  of  three  independent 
variables.  P/ ,  ,  and  the  tail  areas  are  identical.  At  this  point  the 
partial  tail  areas  of  both  models  are  exairiined.  All  three  variables  of  tiio 
first  model  have  a  tail  area  less  thari  0.1;  wViile  two  of  the  variables  in  the 
second  model  are  also  belov.'  this  level,  the  third  has  an  area  of  0.26. 
Considering  these  statistics  would  lead  one  to  accept  the  first  model  over  the 
second. 
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Another  decision  criterion  was  the  quality  of  the  variables  used  in  the 
model.  Some  variables,  such  as  the  distance  from  the  me  trofX)!  i  tan  area,  may 
be  subject  to  a  variety  of  interpretations  by  others  using  the  model.  A 
different  interpretation  of  the  variable,  however,  may  yield  different 
estimates  of  cost  savings.  Recognizing  the  potential  problen-i,  slightly  better 
statistics  were  required  of  these  variables  in  order  for  than  to  be  chosen. 

The  third  criterion  was  initial  assurrptions  as  to  the  effect  of  a 
variable  on  savings.  Since  the  function  is  linear,  the  sign  of  its  partial 
derivative  with  respect  to  that  variable  is  the  same  as  the  sit^n  of  th'= 
variables'  coefficient.  A  difference  in  sign,  or  the  relative  magnitude  of 
the  coefficient,  frar  expected  \-alues,  would  cause  the  model's  validity  to  be 
suspect . 

Vbdels  consisting  of  one,  two,  three,  and  four  variables  were  developed 
and  evaluates  as  described  above.  In  each  case,  transformations  of  each 
variable  were  also  considered.  These  included  logrilhmic,  quaiiratic,  and 
shifting   tr  ans  forrm  t  i  ons  . 

Tnrec'  variable  models  general  1\'  had  better  regression  statistics  tlian 
those  conposed  of  t'^o  \"ariables.  R'^  values  wi  tli  three  variable  models  were 
approxirm  t  el  y  t^vi  ce  as  high,  and  S  was  typically  in  the  vicinity  of  12  percent 
of  the  mean  value.  Tail  areas  were  in  the  range  of  0.004  for  the  better  of 
the  three  variables  models. 

A  fourth  variable  w:as  added  to  these  better  models  to  ascertain  if  each 
could  be  improved.  Slight  impr  o\'errien  ts  in  the  correlation  coefficient, 
standard  error  and  in  some  instances  the  tail  area,  were  obtained.  The 
partial  tail  areas  of  one  or  more  of  the  variables,  however,  increased 
substantially  (to  well  over  10  percent).  This  led  us  to  believe  a 
thr  ee-var  1  at5  If  inrjdel  would  be  more  reliable. 
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Mter  applying  all  the  decision  criteria,  the  following  nxjucl  was 
selected: 

P=     -22.101   +  C.5°3(10V2-5)2     +  0. Q 1 (V3 ) +  4 . 0 1 1 ( 1 n (V6) )  (3) 

v^here: 

P    =  Percent  savings  (unadjusted) 
V2  =  Buses  in  base 'buses   in  peak 
V3  =  Average  vehicle  speed  [MHI] 
V6  =  Population  [thousands] 

Tnis  model  has  an  R-  of  63.36  percent  and  a  standard  error  equal  to  11.8 
percent.  An  F-value  of  7.494  w-as  calculated  and  the  associated  tail  area  is 
0.004.     The  largest  partial   tail  area,   that  of  variable  V2,    is  0.08. 

It  is  noteu'orthy  that  the  data  did  not  support  the  inclusion  of  one 
service  characteristic  expected  to  be  a  significant  factor:  the  pjercent  of 
contract  ser-v-ice  venicies  provided  by  the  ser\'ice  sponsor.  Given  the  fiaderi; 
capital  grant  prograT,,  it  had  been  assumed  this  would  be  an  important  cost 
factor,  increasing  the  savings  if  the  sponsor  provided  the  vehicles.  However, 
the  cost  disad\'an  tage  of  private  firms  providing  vehicles  may  be  decreased  by 
opportunities  to  use  the  vehicles  in  other  services,  and  such  opportunities 
may  enhance  the  ability  to  share  drivers  and  other  costs  as  well.  Nbreover  , 
the  cor.plexi  t  i  es  of  tax  and  depreciation  rules  may  offset  much  of  the 
superficial  pjblic  ad\-antage,  as  in  other  public  vvorks  facilities  (Hendrickson 
and  Aj  ,   1985  ).     More  research  on  this  phenomenon  is  clearly  needed. 
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6.4.1  Adjustments 

Two  additional  adjustments  to  the  model  were  also  made:  one  for 
suppl  enr>en  tary  variance,  and  one  correcting  for  different  treatment  of  capital 
costs,   taxes,  and  user  changes. 

Suppl  enen  tar  y  variance  refers  to  variance  in  addition  to  the  variance 
that  is  internal  to  the  model  as  it  is  estimated  based  on  the  data  available. 
Generally,  data  available  do  not  reflect  all  of  the  possible  sources  of 
variatioji  in  results.  Accounting  for  those  additional  factors  is  iinp>ortant  in 
providing  realistic  estimates,  even  though  this  usually  must  be  done  by 
judgment    (see,    for  exanple,  Ntosteller  and  Tukey ,   1977,  pp.  129-131). 

In  this  study,  three  characteristics  of  the  sarrpl  e  data  were  especially 
relevant   to  such  supplementary  variar.ce: 

1.  The  sa"Y'l  of  competitively  contracting  systems  was  small  and 
neither  randorri  (a  randoT:  sajnple  of  such  systems  would  be  too  small 
to  be  of  us?)  nor  essentially  the  entire  population. 

2.  Systerrs  which  engage  in  canpetitive  contracting  are  not  randanl  y 
distributed  among  all    transit  systems. 

3.  Features  that  were  not  included  in  the  analysis  could  influence  the 
savings,  for  exanple,  the  local  political  climate  toward  government 
cost  reduction. 

To  take  these  factors  into  consideration  clearly  requires  the  use  of 
judgment,  and  other  researchers  rrey  draw  different  conclusions  regarding  the 
proper  magnitude  of  this  adjustment.  The  approach  used  here  was  to  adjust  the 
model  by:  (1)  reducing  the  estimate  of  mean  value  by  20  percent;  i.e.,  a  mean 
of  25.0  percent  uould  be  reduced  to  20.0  i3ercent;  and,  (2)  increasing  the 
standard  deviation  by  20  percent    (or   increasing  the  variance  by  44  percent). 
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The  inclusion  of  adjustments  for  capital  grants  and  taxes  is  clearly 
quite  important.  Private  firms  pay  a  variety  of  taxes  and  user  charges  that 
public  bodies  typically  do  not,  including:  (1)  income  taxes;  (2)  property 
taxes;  (3)  special  business  taxes  and  franchises;  and  (4)  user  charges  for  the 
use  of  public  roads  (such  as  fuel  taxes  and  excise  taxes  on  vehicles  and 
parts)  and  other  goverrment  ser\'ices  and  facilities. 

Two  basic  approaches  exist  for  making  these  latter  adjustments.  One  is 
to  adjust  by  increasing  the  public  operator's  costs  to  include  taxes,  user 
charges,  and  capital  costs  that  would  be  paid  if  such  agencies  were  treated 
like  private  firms  with  respect  to  such  payments.  The  other  is  to  reduce 
private  operator  bids  (which  in  turn  become  the  sponsors'  costs)  for  these 
items.  Both  approaches  have  attendant  problems.  First,  in  principle,  <±ianges 
in  the  respons  ib  i  i  i  ty  for  these  cost  elements  would  lead  to  a  change  in  the 
means  of  production  used  by  a  cos  t -min  imiz  ing  operator.  In  theory,  transit 
authorities  receiving  "free"  buses  might  curtail  or  defer  veliicle  maintenance 
to  reduce  the  costs  for  \j.h  i  chi  they  are  they  are  responsible,  anticipating  that 
they  would  receive  r  er  1  a  cemen  t  vehicles  at  essentially  no  charge.  Detecting 
and  then  correcting  for  such  production  process  dianges,  where  they  occur,  is 
exlr  erriely  difficult  and  not  feasible  in  a  project  of  this  nature.  Secondly, 
cost  theor\-  and  methodolog)-  provides  a  sound  basis  for  associating  only 
incranental  costs  with  a  particular  line  of  business.  If  increnental  costs 
are  the  basis  for  bids  (and  incremental  costs  are  not  to  be  confused  with 
rrarginal  costs),  then  w.here  fixed  costs  are  present  they  will  lead  to  total 
revenue  being  less  than  total  cost.  The  firm  would  go  bankrupt  with  such  a 
bidding  or  pricing  policy.  Kfeny  taxes  and  user  charges  have  fixed  components; 
buses  represent  a  substantial  fixed  cost  as  welK  If  fixed  costs  are  to  be 
part  of  the  adjustment,   the  allocation  to  various  services    will     ha\'e     to  rely 
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on  judgnent.  Despite  these  difficulties,  adjustment  for  these  costs  is 
extrenely  important. 

If  the  public  operator  costs  were  to  be  adjusted  up^-ard  to  reflect  these 
costs  then,  at  least  ,  historical  data  from  the  period  w^en  transit  was  largely 
a  tax  paying  private  sector  enterprise  could  be  used.  To  delete  these  costs 
from  private  firms  would  seem  to  be  far  more  difficult,  for  the  firms 
encorrpass  a  wide  variet)  of  types,  in  terms  of  their  basic  line(5)  of 
business.  Thus  the  approach  of  adjusting  public  costs  to  reflect  the  addition 
of  taxes,  user  charges,  and  capital  costs  appeared  more  feasible. 

The  adjustment?  can  be  accorripl  i  shed  in  the  fol  leaving  manner.  Let  Cq 
be  the  cost  of  the  contracted  service  as  seen  by  the  local  transit  agency, 
cnrrposed  of  the  v.'inning  bid  (contract)  price  E^^  and  contract  management  and 
r  e  la  ted  cos  t  s    O^;  : 

Cc  =  Bz  +  O.-  (4) 
The  corresponding  local  cost  for  public  authority  provided  service  would  be 
C/SjQ  .  In  addition,  there  is  the  cost  of  vehicles  (and  other  capital  stock) 
^AC  '  ^'^^  taxes  and  user  charges  C/j  ,  which  would  be  incurred  if  the 
autiiO!-ity  were  treated  m  the  same  manner  as  private  firms.  Thus  the  total 
cost  of  a  J  thor  i  ty -op^era  ted  service  would  be: 

Qa  =  c^ci  +  Cac  +  Cat 

Tne  true  percentage  savings  would  bt: 

Ca   -  Cc 

Pt    =    (6) 

Cad 

The  da  t.--   that  we  have,  hcM'ever  ,  are  for: 

Cad  -  Cc  Qz 
p     =    =     1  -    (7) 


CaO  C/q 
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v^nsiaeriag  the  difficulties  mentioned  earlier,  the  adjust:nent  for  C^(^-  and 
Cat  should  be  on  the  conservative  side,  i.e.,  erring  on  tlie  side  of 
understating  the  savings.  The  approach  was  to  use  factors  of  a  type  that 
could  be  estinated  from  historical  data,  to  estimate  C/^q  and  C;^  .  Thus 
Cj^C  is  taken  as  a  factor  a  times  C/q  ,  and  Cj^j^  is  taken  as  a  (3  factor, 
multiplied  by  total  costs  before  taxes  and  user  charges,  i.e.,  C/q  +  C/^q  : 
CaC  =      a  CfQ  ( 8 ) 

c.Ai  =     P  (Cad  +  Cac)  (9) 

Thus 

Ca  =  (1  +  a  )(1   +  (3  )  Cad  '  (10) 

This  leads  to 


O 

Pj    =    I     -    —  (11) 


Ca 


=     1     -    (12) 

(1  +  a  )   (]  +    p  )Cad 


=     1     -    (1   -  P)  (13) 

(1  +  a  )  (1  +  (3  ) 


The  factors  O.  and  (3  were  estimated  from  historical  reports.  Q  is 
the  ratio  of  annual  recovery  costs  of  capital  stock  to  the  annual  operating 
cost.  In  1983,  assuming  that  buses  had  an  average  cost  of  $120,000  and  had  a 
20-year  life,  that  the  relevant  interest  rate  was  10  percent  per  year  and  that 
other  capital  stock  items  (e.g.,  parts,  maintenance  equipnent)  increased  the 
annual  cost   for  buses  alone  by  20  percent,   the  value  of    a  would  be: 
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(.1175)  ($120,000) 
a   =    1.2     =  0.173 

$97783 


(14) 


For  our  calculations,  we  took  a  =  0.085,  about  one -ha  If  of  this  value, 
clearly  a  conservative  assunption. 

P  is  the  ratio  of  taxes  and  user  charges  to  total  operating  costs. 
Taxes  are  virtually  nonexistent  in  transit  today,  largely  due  to  public 
ov>-nership.  In  1983,  only  0.5  percent  of  total  operating  expenses  (excluding 
depreciation  and  arnor  t  iza  t  i  on )  consisted  of  taxes.  In  1965  ,  the  entire 
transit  industr\-  (rapid  rail,  streetcar  and  bus)  paid  taxes  to  all  levels  of 
government  equal  to  9.3  percent  of  total  operating  expenses  including 
depreciation  and  amortization  (.Vierican  Transit  Association,  1966,  pp.  4-5). 
Tliis  re-TiBined  roug*^.ly  constant  for  the  entire  industry  in  the  late  1950 's  and 
early  1960's,  A  detailed  financial  study  of  the  bus  segnent  of  t!ie  industry, 
using  19oC.  data,  reve.iled  that  operating  taxes  and  licences  in  that  vear  were 
7.Q1  percerit  of  total  revenue  (Wells,  et  al.,  1972,  p.  3-17).  This  does  not 
include  federal  income  taxes.  Ife  ing  the  1965  ratio  of  incotne  taxes  to  other 
taxes  for  the  entire  transit  industry,  this  translates  into  10.2  percent  of 
total  bus  systerr,  expenses  as  taxes  and  other  pa>Tnents  to  goverment  .  Thus, 
a  P  in  the  vicinity  of  9  percent  to  10  percent  seens  ajpropriate.  Vve  used 
half  this  to  be  on  the  conservative  side.  Thus  total  savings  will  be  adjusted 
using      p  =  0.045  and      a  =  0.085. 

The  net  effect  of  these  three  adjustments  is  to  shift  the  distribution 
of  total  national  savings  upw-'ard  slightly,  despite  the  conservative 
assurrptions  on  capital   costs  and  supplementary  variance. 
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6.S       ESTIM^ION"  OF  M^TIOK^  SAMNGS 

National  savings  will,  of  course,  depend  on  the  types  and 
characteristics  of  ser\-ices  which  are  conpet  i  t  ivel  y  contracted.  Cbviously, 
many  corrb  ina  t  i  ons  of  contracted  services  and  system  characteristics  are 
possible.  However,  the  variation  in  the  percentage  savings  found  from  a 
variety  of  possible  contracting  scenarios  is  not  very  great  and  can  be 
represented  well  ui  th  a  few  examples. 

A  possible  scenario  is  one  in  which  a  specific  amount  of  service,  e.g., 
10  percent,  is  ccmpe  t  i  t  ivel  y  contracted  in  each  system.  This  would  presumably 
apply  only  to  systems  of  at  least  a  certain  size,  for  it  would  not  make  sense 
to  contract  out  a  small  portion  of  a  service  which  operates  only  a  few 
vehicles.  Therefore,  our  exarrples  will  be  for  the  larger  systems.  Since  the 
percentage  savings  are  tne  least  in  small  metropolitan  areas,  where  the 
sy-X'B.iis  are  also  very  snra  1 1  ,  the  overall  estimate  of  national  savings  is  not 
affected  appreciably  by  tliis  assimption. 

6.5.1     /^gregate  National  Savings 

To  estirriate  potential  national  savings  from  competitive  service 
contracting,  we  applied  our  model  to  data  froin  the  89  publicly  owned  and 
operated  U.S.  transit  agencies  \\hich  operate  over  100  vehicles.  Collectively, 
these  systems  represent  the  vast  majority  of  bus  service  in  the  U.S.  In  1983, 
these  systems  represented  89.5  percent  of  total  bus  operating  expenditures, 
75.8  percent  of  federal  operating  assistance,  and  84.4  percent  of  total  public 
operating  assistance   (U.S.  Urban  Kfess  Transportation  Administration,  1986). 

If  the  contracted  serv-ice  in  each  system  possessed  diarac  ter  is  t  i  cs  (peak 
to  base  ratio  and  average  speed)  identical  to  that  system's  average,  then  the 
expected    average    value    of     the  savings,  after  adjustments  as  described  above, 
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is  26.1  percent,  v.  i  th  a  standard  deviation  of  12.7  percent  of  this  value.  The 
appropriate  distribution  to  be  used  for  these  savings  is  the  Normal 
distribution.  With  this  distribution  there  is  a  98  percent  probability  that 
the  savings  v.  i  1 1  be  at  least  20.7  percent,  a  90  percent  probability  that  they 
will  be  at  least  23.5  percent,  and  a  50  percent  probability  that  they  will  be 
at  least  28.1  percent.  The  cunxilative  probability  density  function  curve  for 
tills  distribution  is  shcMTi  inFigure6-5. 

The  cunxilative  density  functions  for  two  other  conditions  are  shoATi  in 
Figures  b-6  and  b-7 .  These  are  two  situations  particularly  favorable  for 
savings  frar'  contracting:  higher  speed  services  and  services  with  high 
peak-to-base  ratios.  The  expected  value  of  savings  increases  somewhat,  to 
sa\-ings  of  30  percent  or  more.  The  entire  curve  is  shifted  toward  higher 
percentages,  so  the  value  of  savings  that  can  be  expected  with  a  90  percent 
probability  is  greater,  as  is  that  for  other  probabilities.  The  range  of 
oxpjeclt-c  val-c  of  .-i/ings  i^-y  a  vd--;-  l \-  of  scenarios  is  25  percent  to  32 
percent,  and  tlie  overall  distributions  are  similar  to  those  shcw.n  in  Figures 
6-5  through  b-7.  Furthermore,  the  results  are  quite  insensitive  to  changes  in 
assumptions,  e.g.,  reducing  the  tax  adjustment  by  one-half  reduces  the 
expected  value  of  savings  by  only  about  2  percentage  points. 

6.5.2    Savings   for  Individual  Sys  tens 

Underlying  the  aggregate  national  savings  discussed  above  are  savings 
estimates  for  individual  systems.  These  consist  of  two  estimates  for  each 
system  in  each  scenario:  the  mean  and  the  standard  deviation.  Some 
discussion  of   these  estimates   is  warranted. 
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FIGURE  6-5 

:l:TY  0-  SAVINGS  at  least  as  great  as  I^€ICATED, 
COMPETITIVELY  CONTRACTED  AVERAGE  SERVICE 
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FIGURE  6-6 

PROBABILITY  OF  SAVINGS  AT  LEAST  AS  GREAT  AS  INDIOATED, 
CCMPETITIVELY  CONTRACTED  PEAK/BASE  =4.0 
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FIGURE  6-7 


PROBABILITY  Cf  SAVINGS  AT  LEAST  AS  GREAT  AS  INDICATED, 
COMPEITITIVE^Y  CONTRACTED  PEAK/BASE  =  A.O,     5  MPH  SPEED  INCR 
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The  mean  is  estimated  simply  by  applying  the  equation  for  Pj  presented 
earlier,  Equation  (13),  with  P  as  given  by  Equation  (3),  and  rrultiplying  by 
0.8  to  reflect  the  external  variance.  This  is  routinely  done  in  analyses 
using  regression  models. 

Less  comnon  is  the  estimate  of  variance.  This  is  included  in  this  study 
because  we  are  as  interested  in  the  overall  distribution  as  we  are  in  the 
single  estimate  of  the  mean.  The  unadjusted  variance  is  estimated  using  the 
foil  wing  equation: 

var  =     £  2   [  1   +  1/n  +  I    I  (x  i  r  -  x  i    )   (x  j  ^  "  x  j  )  c  i  j    ]  (H) 

i  j 

wh  er  e : 

\-3r(Pj^)       -        \"a_riance     of     unadjusted     cost     savings     percentage   for  t'le 
k'^'''  observation 

P}^  =        Estimate  of  unadjusted     cost     savings     p)ercentage     for  tlie 

k       observa  t  i  on 

•"^ik'   ^ik     ~        \'alup  of   independent  variables    for  observation  k 


X 


^  ,  Xj         =        A\'erage     values     of     independent  variable^   in  the  data  use.; 
to  estimate  model 


n  =        Naiber  of  data  sets  used  to  estirrate  model 

C  =        Standard  error  of  estimate  of  the  model 

Cjj  =        Element  of  corrected  sumi  of  squares  matrix 

A  dollar  savings  and  variance  is  then  calculated  for  all  89  systems. 
The  expected  savings  and  variance,  in  dollars,  at  the  national  level  is  simply 
the  suTTi  of  the  individual  savings  and  variance  (in  dollars)  determined  frcrr; 
the  model.     Equations  for  this  are: 

N  N 

Y     =    I  Y^,     =      I   (16) 

i=l  i=l  100 
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var(Y)     =      I      var(Yi,)  =1     (    )       (1-2)        var(P^,)  (17) 

1=1  i=l  100 


viher  e: 


Ai  jus  ted  percent  savings  estimate  for  system  k 


Car  = 


Total  expenditure  by  authority  on  service  to  be  contracted  in 
system  k 


Y 


Expected  national  dollar  savings 


Yk 


Expected  dollar  savings  in  system 


k 


(1.2)-  =    .-^d  jus  tTten  t  for  external  variance. 

TVie  national  average  p>ercent  savings  is  calculated  by  dividing  the 
expected  national  dollar  savings  by  the  total  expenditure  on  the  contracted 
services  aiid  -n.ltiplying  by  100. 

A  signiiica:.:  feature  cf  these  results  is  that,  although  the  variance  of 
savings  for  a  single  syster-i  may  be  large  relative  to  the  mean  savings 
estimate,  tie  \'ariance  is  a  rrrjch  srr^  1 1  er  percentage  of  the  mean  after  sumning 
over  many  incjvidual  values.  This  effect  on  the  variance  allows  us  to  make 
statements  about  national  savings,  even  though  the  savings  outcome  in  any  one 
syste.-',  is  sa~fev.nat  ur.certain.  Indeed,  the  variations  in  bids  and  the  abilit\" 
of  a  system  to  choose  high  or  low  bids  underscores  the  true  uncertainty  in  any 
one  syster-,.  The  model  is  consistent  with  such  uncertainty,  but  takes  it  a 
step  furtiier  so  that  national  savings  can  be  estimated  within  a  relatively 
narro.-.  rL  . z-.  , 

The  predicted  mean  or  estimated  savings  in  each  of  the  89  largest 
publicly  owned  and  operated  bus  systems  vary  widely,  fron  a  lov.  of  13.3 
percent     to     a     hig^,     of    38.4     percent.      The    standard    deviation  varies  among 
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systems  frorr:  12.2  percent  to  14.3  percent.     This  wide  variation     is  reasonable, 

given  the  actual  savings  pattern  obser\-ed  in  the  data. 

It      bears     emphasizing     that     it     is     not     possible     to     state    what  the 

probability  distribution  for  any  one  system  looks     like.      The    method  requires 

no    assunption     regarding    this  distribution  for  any  one  system,  and  there  is  no 

empirical      basis       for      assurriing      any      particular        standard  probabilit)' 

distribution.  Strong  probability  statements  are  reserved  for  the  national 
es  t  ima  tes  a  1  one  . 

b.h  aD:jCL.USIO.N& 

The  results  of  the  analysis  of  the  actual  savings  reported  by  transit 
systems  that  are  currently  contracting  fixed  route  bus  service  suggest  that 
p^i'P-itial  savings  fromi  greater  use  of  competitive  contracting  are 
substantial.  The  potential  savings  from  ccmp)etitive  contracting  were 
e^^tiinated  by  a  :iiode  1  oevelopec  using  data  from  these  systens.  The-  results 
froTTi  contracting  a  percentage  (e.g.,  10  percent)  of  service  in  all  systems  of 
at  least  100  vehicles  were  that  the  expected  value  of  overall  national 
savings,  after  adjusting  for  supplementary  variance  and  adjusting  pablic 
operator  costs  to  include  taxes,  user  cliarges  ,  and  capital  costs  to  make  their 
costs  canparable  to  private  sector  operators,  would  be  in  the  vicinity  of  25 
to  30  percent  of  the  total  costs. 

Of  course,  future  savings  cannot  be  predicted  with  certainty,  as  a 
variety  of  unpredictable  factors  will  influence  savings,  such  as  the  amounts 
of  the  bids  and  v.hich  bid  is  chosen  for  each  contract.  The  model  explicitly 
takes  this  into  account,  using  the  data  to  estimate  the  probability  of 
different  levels  of  savings.  Thus,  the  results  also  include  estimates  of  the 
probabilities  of  \'arious   levels  of  savings.     Generally,    the     probability     is  90 
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percent  or  tnore  of  at  least  a  20  percent  savings.  Hence,  substantial  savings 
are  possible  with  proper   implementation  of  ccmpetitive  contracting. 

Furthermore,  before  the  model  was  used  it  was  compared  with  other 
information  on  savings  from  contracting  transit  and  other  similar  pH±)lic 
services,  and  appropriate  adjustments  made,  resulting  in  more  prudent  or 
cons  er\'a  t  ive  estimates  than  would  otheru'ise  be  the  case,  Ihis  further 
increases  confidence  in  the  results.  Thus,  while  there  rffnain  many  unanswered 
questions  with  respect  to  the  impact  of  ccmpetitive  contracting  (such  as  the 
likely  reduction  in  costs  of  the  service  that  remains  operated  by  the  transit 
authority),  it  seems  clear  that  the  cost  savings  on  just  the  contracted 
service  would  be  s->±)S  tan  t  ia  1  . 
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CHAPTER  SEVEM 

OJ^^USIONS  AN^D  POLICY  INPLIGATIONS 


7.1       (XNCLUSICKS  STUDY  RESULTS 

Tne  results  of  the  varied  conponents  of  this  study  support  a  corrmon 
conclusion:  large  transit  systems  can  realize  cost  savings  of  20  to  30 
percent  or  more  fror.  privately  contracted  services.  This  is  the  major 
conclusion  of  this  studv,  and  it  is  convincingly  supported  by  all  the 
available  information  and  analysis.  '  For  medium  and  small  transit  agencies, 
the  inagnitude  of  the  liKely  savings  is  smaller,  and  in  some  cases  no  savings 
\vi  11   occur  . 

Table  T-]  surrrr^r  iies  the  results  of  the  20  percent  scenario  cost 
-•■nilysvs  fo>-  our  twer  t\--Two  case  study  systems.  As  the  table  indicates, 
fs'pical  (mean  or  median)  most  probable  cost  savings  are  approximately  28 
percent  for  the  large  case  study  transit  agencies.  The  med  i  u:t:-s  i  z  ed  transit 
or>erations  -^ere  esti-r^:ed  to  save  13  percent  (mean  savings)  to  21  j:>ercent 
(n-iedian  savings)  of  a\'oidable  ser\"ice  costs   in  the  most  probable  cost  scenario. 

Small  systems  .'.-ere  estimated  to  save  less  than  10  percent  in  all  cases, 
'A-i  th  rnear.  an.;  m-edian  savings  of  less  than  5  percent  in  the  most  probable 
scenario.  It  bears  erriphas  i  z  ing ,  however,  that  the  results  for  the  srr^  1  1 
system.=  cannot  be  generalized  v.'i  th  confidence  due  to  the  srm  1 1  sample  size  and 
the  inany  assu."ptions  made  about  public  and  private  costs   for  these  systems. 

The  distribution  of  savings  is  also  important.  Some  small  and 
medium-sized  transit  operations  may  not  be  able  to  achieve  any  appreciable 
cost  savings  by  contracting.  Others,  however,  may  be  able  to  achieve  above 
average  savings.     For  exanpie,     three     of     the     six    medium-sized     agencies  had 


TABLE  7-1 


ODN'IRACriNG  SAVINGS  KP.  20  PERGEXT  SCENARIOS 


Nur±)er  of  Peak 

Op 

t  imis  t  i  c 

Pess  imis  tic 

Most 

Probable 

Buses  Operated 

Mean 

Median 

.Ktean 

Med  i an 

Mean 

Median 

1  -  25  (n=3) 

4% 

6% 

-1% 

2% 

2% 

4% 

25-150  {n=6) 

201 

29% 

3% 

13% 

14% 

21% 

150+  (n=i3) 

36% 

36% 

11% 

16% 

28% 

29% 

estirr&tec  most  probable  cost  savings  of  more  than  25  percent.  Ntoreover, 
•ipveral  larg*=  ag'"'-:cle?  achie\-ed  high  cost  savings.  Five  of  the  ten  ag'^ncie'^ 
'A  i  t  h  250  or  ir.ore  peak  buses  had  predicted  cost   savings  of  33  percent  or  more. 

];■;  i- i  ■  ■  .  \^''^■  t>N'  ci''fere'".t  ntethods  of  determining  estim.at'^d  cost 
savings  used  in  this  research  both  indicate  a  high  probability  that 
significant  savings  v,'i  1  1  occur  for  most  miediurri  and  large  sys  teins .  Efesed  on 
the  Perm  ^bdel  ,  there  is  at  least  90  percent  statistical  confidence  in  the 
prediction  that  aggregate  national  level  cost  savings  for  systems  of  100  or 
more  buses  will  exceed  20  percent  for  the  amount  of  service  contracted.  For 
similar  si^ed  sys  terns  (100  or  more  vehicles)  the  Ihiversity  of  California, 
Irvine,  cost  model  predicted  savings  for  fourteen  of  seventeen  systems  for  the 
20  percent  p>essimistic  ( "uor  s  t  case")  scenario.  Even  in  this  worst  case 
scenario,  the  median  savings  for  the  fourteen  agencies  which  would  save  money 
wa s   lb  per cen  t . 

Thi'^  study  has  also  provided  the  first  definitive  analysis  of  the 
current   sci.ij>=>  and  characteristics  of   transit  contracting.     Our     national  survey 
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of  transit  contracting  revealed  that  service  contracting  i-,  a  v\'i o<?spr ea J 
practice,  with  35  percent  of  all  public  agencies  that  provide  transit  service 
engaging  in  contracting  for  all  or  part  of  their  service.  The  survey  also 
revealed  that  contracting  is  heavily  concentrated  among  small  transit  systems; 
when  used  by  larger  transit  systems,  contracting  is  typically  employed  for 
only  a  s-na  1 1  fraction  of  the  agency's  services.  hfetionally,  only  about  5 
percent  of  the  operating  expenditures  and  about  8.5  jDercent  of  all  vehicle 
miles  of  service  for  bus  transit  (including  demand-r  esjx)ns  ive  transit)  are 
accou-,ted  for  by  contracted  services.  Consequently,  there  is  an  enormous 
untapped  market  for  service  contracting,  particularly  among  large  transit 
agencies.  The  survey  also  revealed  that  w+iere  transit  service  is  provided 
througTi  private  sector  contracting,  the  average  costs  of  contracted  ser\'ices 
are  lo^^'er  than  those  of  public  agency-  op^erated  services  of  similar  size. 
Al  thouglT  the  difference  is  relatively  small  for  small  transit  system=,  it 
increases  v.i  t')':   the  size  of  the  transit  operation. 

The  results  of  this  study  are  consistent  with  the  findings  of  otlier 
researcii  or.  the  relative  costs  of  public  and  private  sector  provision  of  a 
range  of  non-transit  public  ser^-ices.  These  studies  have  found  that  private 
providers  can  typically  supply  the  public  services  analyzed  (refuse 
collection,  school  bus  transportation,  fire  protection,  and  other  ser\'ices)  at 
1  o.'.'er  cost  than  public  agencies.  A  range  of  cost  differences  frcrr,  0  to 
p)ercent  have  been  found,  with  an  average  cost  difference  of  about  30  percent. 
These  cost  savings  are  of  the  same  magnitude  as  those  reported  in  this  study 
of   transit  ser^."ice  contracting. 

An    obvious     question     is     the  sensitivity  of  our  research   findings  to  the 
methodologies  and  assar.ptions  used.     As  discussed   in  Chapters     Four,     Five,  and 
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Six,  this  issue  was  carefully  considpred  in  both  the  formulation  of  the 
methodologies  and  in  the  reporting  of  the  results.  Neither  costing  approach 
claiiTiS  to  give  precise  estirr:^tes  of  potential  savings  from  contracting.  The 
Penn  results  have  explicit  probability  confidence  levels  associated  with  them, 
and  the  University  of  California,  Irvine,  approach  involved  calculation  of 
savings  for  three  different  sets  of  assunpt i ons ,  ranging  from  favorable  to 
unfavorable  for  contracting.  It  would  not  be  unreasonable  to  assume  that  the 
estimated  cost  savings  could  be  inaccurate  by  5  percent  in  either  direction. 
Nbreover,  the  methodology-  developed  for  the  University  of  California,  Irvine, 
cost  rnc>del  considers  only  the  avoidable  costs  of  the  transit  agencv,  and  was 
explictly  formulated  tc  err  on  the  side  of  underestimating  transit  agency  peak 
period  service  costs,  leading  to  conservative  results  for  cost  savings  (i.e., 
um'e]-es  t  i^-^  t  i  ng  cost  s£\-ings).  Similarly,  the  Penn  model  esti'nat'^s 
deliberately  err  on  the  cons  er\-a  t  ive  side  as  a  result  of  adjustments  of 
variables.  Thus,  even  the  pessimistic  model  results  lead  to  the  conrlusiori 
that  most  large  transit  agencies  will  realize  savings  on  tne  order  of  least  15 
]>?i'cent  on  any  contracted  service.  The  inverse,  of  course,  is  also  possible: 
cost  savings  of  30  to  40  percent  or  more  could  result  from  favoral^le 
contracting  situations. 


7.2       P3LIO:  IXIPL I  CATIONS 

Tnis  research  indicates  that  service  contracting  can  potentially 
generate  significant  cost  and  subsidy  savings  for  the  public  transportation 
industry.  An  estirrBte  of  aggregate  national  savings  can  be  obtained  through 
the  following  procedure:  (1)  assume  that  over  the  next  several  years  transit 
agencies  of  100  or  more  vehicles  contract  20  percent  of  all  their  service  to 
pirivate     operators;     (2)  assurnp   that    the  average  savings   for  each   transit  system 
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IS  25  percent  of  the  avoidable  cost  of  the  contracted  service  (t'le  r.-ican 
inostprobable  savings  frorr,  the  case  studies  for  systems  of  this  size  wa 26 
percent  and  the  median  savings  was  29  percent);  (3)  assune  that  avoidable 
costs  are  92  percent  of  total  operating  costs  (the  average  of  the  case  study 
syster-is);  (4)  apply  the  above  factors  to  that  segnent  of  the  transit  industry 
which  operates  at  least  100  buses,  and  accounts  for  approximately  88  percent 
of  all  bus  operating  expenditures  of  the  total  industry  expenditure  of 
approximately  $d.5  billion  annually;  and  (5)  apply  a  subsidy  factor  of  63 
percent — the  1985  average — to  this  segnent  of  the  bus   transit  industry. 

This  procedure  yields  an  estiriHted  aggregate  cost  savings  of 
approximately  $2t5  million  annually  at  current  (fiscal  year  1985)  expenditure 
levels.  Tnis  represents  appr  oxirria  te  1  y  4  percent  of  total  operating  cost  for 
the  entire  bus  transit  industry,  and  approximately  6.5  percent  of  total 
subsidy  requirerrier.  is  of  the  entire  bus  transit  industry.  For  that  portion  of 
the  bus  transit  industr\'  v,i-;  i  ch  operates  100  or  more  vehicles,  these  savings 
represent  4 .  o  percent  of  total  operating  costs  and  approximately  7.4  percent 
of  current  subsidy  requirements.  Assuming  that  savings  could  a\-erage  as 
little  as  2C  percent  (the  90  percent  confidence  estimate  from  the  Penn  cost 
rnodel  resui  ts)  or  a?  rnj  ch  as  33  percent  (the  median  nnos  t  probable  savings  for 
the  case  study  s\'S  terns  with  250  or  more  vehicles,  which  account  for  89  percent 
of  operating  expenditures  among  bus  transit  systems  of  100  or  more  vehicles), 
tne  estimated  national  savings  of  a  20  percent  contracting  scenario  would  be 
$200  iriillion  to  $3o5  million.  This  represents  3.5  to  6.5  percent  of  operating 
costs  for  these  bus  systems,  and  5.5  to  10  percent  of  their  suh)sidy 
requ  iren-ien  ts ,  at  current   levels  of  costs  and  subsidies. 
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These  estirriated  cost  and  subsidy  savings  reflect  only  direct  inpacts  of 
a  significant  level  of  service  contracting.  There  is  ample  reason  to  believe, 
hoN>.'ever  ,  that  significant  indirect  cost  inpacts  will  also  result  frcm  a 
substantial  increase  in  the  level  of  service  contracting.  In  a  recent 
econometric  analysis  of  the  costs  of  the  Tidewater  Transportation  District  in 
Virginia,  the  only  medium  or  large  transit  agency  known  to  have  contracted  out 
exi  5 1  ing  services,  Talley  and  Anderson  (1986)  found  that  increases  in  the 
amount  of  service  Ti  devi,a  ter  contracted  out  were  associated  with  reductions  in 
the  cost  of  the  ser\'ices  operated  in-house  by  the  transit  agency.  T^iis 
occurred  because  Tidev.-ater  was  able  to  win  irrportant  concessions  on  wage  rates 
and  work  rules  v-hen  its  drivers'  union  became  concerned  about  the  loss  of  jobs 
from  additional  service  contracting.  Thus,  indirect  cost  benefits  of 
cor,  tract  ing  have  been  shou-n  to  occur  at  a  transit  agency  lAhich  has  engaged  in 
service  contracting   for  existing  services. 

Tne  experience  of  the  deregulated  airline  industry  also  provides 
evidence  of  the  indirect  impacts  of  bringing  less  costly  providers  into  the 
market  on  labor  coirpensa  t  i  on  .  Since  deregulation,  virtually  every  major 
airline  has  adopted  a  two-tier  v.age  scale  for  major  labor  categories  (such  as 
flight  attendants  and  pilots),  and  many  airline  employees  have  been  forced  to 
accept  less  favorable  work  rules  and  reductions  in  wages.  These  actions  have 
resulted  from  the  entrance  into  the  market  of  nev-'  airlines  which  pay  much 
lower  wages  and  have  less  rigid  work  rules  than  established  conpanies.  Thus, 
conpetition  has  resulted  in  major  gains  in  labor  productivity  (enployee  output 
per  cost)  in  the  deregulated  airline  industry.  Similar  although  less  dramatic 
effects  have  also  occurred  in  the  deregulated  trucking  industry. 

It  seems  reasonable  to  expect  that  increased  ccmpetition  in  the  transit 
industr\-  will   also  encourage   the  establishment  of  wage  and  benefit     levels  more 
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in  line  with  those  in  the  private  sector.  These  private  sector  wa^  ■  rate'i 
have  bee;!  reported  in  a  recent  study  by  the  Urban  Institute,  w»iich  exajnined 
labor  conpensation  rates  for  public  and  private  sector  bus  drivers  and 
mechanics  in  eight  large  cities  (Peterson,  et  al  .  ,  1986).  The  study  found 
that  private  bus  conpany  annualized  conpensation  levels  (wages  plus  fringe 
benefits)  for  unionized  drivers  were  an  average  of  21  percent  lower  than  those 
for  public  transit  bus  drivers;  conpensation  for  non-unionized  bus  drivers  was 
45  percent  lower  than  for  transit  drivers.  A  similar  pattern  was  found  in 
conpensation  for  mechanics.  Unionized  mechanics  in  private  bus  conpanies  had 
a  compensation  level  32  percent  lower  than  public  transit  mechanics,  and 
non— oTi  i on  iz  ed  bus  mechanics  were  conpensated  at  an  annual  rate  of  only  50 
percent  of  transit  mechanics.  It  is  apparent,  therefore,  that  the  labor 
conpensation  paid  by  large  transit  agencies  is  well  above  the  market  levels 
}.revai]ing   in  the  private  sector. 

If  increased  co.npc- 1  i  t  i  on  through  service  contracting  has  an  indirect 
iiT.pact  on  labor  cost  levels  of  the  transit  agency,  as  shov-n  by  the  study  of 
Tide-Aater  Trar?it,  t'nen  the  magTiitude  of  the  differences  in  labor  compensation 
levels  cited  abo\-e  rr.plies  that  such  indirect  cost  impacts  could  be  quite 
substantial.  Since  any  such  cost  inpacts  would  apply  to  that  80  percent  of 
the  agency's  ser\-ice  v.h  i  cn ,  in  the  20  percent  contracting  scenario,  is  not 
contracted  out,  these  inpacts  could  well  have  a  greater  effect  on  overall 
agency  cost  and  subsidy  requirements  than  the  cost  savings  from  contracting 
itself.  It  must  be  emphasized,  however,  that  without  a  transit  agency's 
corrr-ii  tmen  t  to  a  significant  level  of  service  contracting — \^hich  interjects 
conpetition  into  the  service  delivery  system  by  forcing  the  agency's  own 
workforce  to  i:nprove  its  cost  efficiency  in  order  to  secure  the  rights  to 
operate  serv  i  ces--such  indirect  cost   inpacts  are  unlikely. 
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An  important  p>olicy  implication  of  this  study  is  that  transit  service 
contracting  is  not  a  novel  practice  among  local  governments,  but  in  fact  is 
'^business  as  usual''  for  cities  and  counties  which  sponsor  relatively  small 
transit  operations.  Thus,  ser\'ice  contracting  is  not  an  untested  concept 
which  must  prove  its  feasibility.  TYansit  service  contracting  is  only  novel 
for  the  fixed-route  services  of  large  transit  agencies;  elsevv+iere  in  the 
transit  industry  it  is  standard  operating  procedure.  The  widespread  use  of 
private  sector  contracting  for  small  transit  services,  where  the  cost 
difference  betv«.een  public  and  private  sectors  is  less  pronounced  than  for 
larger  transit  operations,  is  a  strong  indication  of  the  importance  uf 
institutional  resistance  in  explaining  the  limited  adoption  of  service 
contracting  by  mediuri  and  large  transit  agencies.  If  there  were  more 
objective  reason?  for  opposing  the  use  of  private  sector  contracting  for 
transit  service,  it  is  hig^ily  unlikely  that  nearly  300  public  agencies  would 
opt  to  pro\-iie  at  leas'  sane  of  their  transit  service  in  this  way,  and  tliat 
200  public  agencies  would  contract   for  all  of  their   transit  ser\'ice. 

Tne  fact  that  the  barriers  to  a  significant  increase  in  transit  service 
contracting  are  essentially  institutional  in  cliaracter  does  not  make  them  any 
less  formidable.  Both  transit  labor  and,  in  many  cases,  transit  management 
have  economic,  political,  and  ideological  reasons  for  attempting  to  maintain 
the  current  system  of  monopoly  service  delivery.  Moreover,  many  transit 
boards  are  reluctant  to  create  con  tr  oversy  by  altering  the  status  quo  of  the 
service  delivery  system;  the  political  costs,  such  as  con  fr  cn  ta  t  i  on  with 
labor,  are  usually  perceived  to  outweigh  the  economic  benefits  to  the  transit 
operation.  V\h  i  1  e  there  has  been  increased  receptivity  toward  service 
contracting  on  the  part  of  many  transit  agencies,    the    major     interests     in  the 
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inviust^N  do  not  appear  to  be  on  the  .verge  of  enthusiastically  <irit)rar  i  up  tin-, 
ino.le  of  service  delivery.  Substantial  institutional  resistance  rerniiris  to  '^e 
overcome  before  LMX-^'s  policy  initiative  in  this  area  can  achieve  its  full 
in  ten(ied  impact  . 

Tne  results  of  this  study  indicate  the  importance  of  dismantling  the 
existing  barriers  to  service  contracting.  Direct  cost  savings  of  20  to  30 
percent  on  coiitracted  services,  and  possible  indirect  cost  savings  of  a 
similar  rragr.itude,  are  compelling  reasons  for  pursuing  the  contracting 
oplior.  .  No  oti-.er  actions  available  to  transit  agencies  can  generate  cost 
savings  of  this  magnitude  without  a  reduction  in  service  levels.  Widesprea:.! 
adoption  of  a  significant  level  of  service  contracting  by  medium  and  larg-r 
transit  agencies  is  thus  tne  key  to  reducing  operating  costs  and  subsidy 
r  eou  i  rem^en  ts  vi.itnout  ad\-ersely  affecting  service   levels  or  fares. 
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APraM)IX  A 


UNIVERSITr'  OF  CALIFORNIA,  IRVINE 

TRWSIT  CQNrRACTINC  SURVTT 
Kane  of  Public  Agency  (Spon»p)   


INSTITUTE  OF  TRANSPORTATION  STUDIES 
IRVINE,  CALIFORMA  9271  7 


Type  of  Or^anizaiior    DIransi t  Agency    □  City  Govt.    Q  County  Govt.    O  Other 


ConUcl  Person 


Of.a  ONE  BO  FOP  EAO  TYPE  OF  SERVICE 


Phone  i  L 


Type  Service 


Provicted  by 
PuOlic  Operator 


Fiiei  !<o^ie.  Regular  0 

Weere^d/Eveni  r.g  D 

Cormviter  Service  Only  □ 

Oeiraric!  respc^sive.  General  Public  O 

Derana  Responsive,  Specia1ize<J  □ 

OlNer    □ 


Provided  by 
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a 

O 
D 
D 

a 


Not  Provided 
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O 

o 
□ 
□ 


PROVIDE  I>faWTION  FOP  TVg  EXTIPE  SrSTEW, 


«  Ve^^icles 


Annual  I  Paj 


Sow'ce  0'  Funffs:    □  Local 


Annual  Operating  Costs 

Annual  Fare  Revenues   

□  Slate        D  Federal 


Annual  Revenue  Veh.  Mrs. 
Annual  Revenue  Veh.  Hi. 


D  Other 


I""  YO.'  CONTRACT  FOP  SERVICES  PLEASE  COfV^.ETE  TIC  REST  OF  TWIS  SURVEY 


How  long  ^a5  your  aoenc)  been  involve<)  in  contracting  for  transportation  services? 


AHSJEf  FOP  EAO-  SERVICE  k*(IO-,  IS  C!>TRA:TED 


Type  Service 

F i lec  Route ,  Regjiar 

Weeireni/Evening 

Ccrmjier  Service  Only 

OPT,  Gene -a;  PlC  '  ■  c 

DPT,  Specialized 

Otr«' 


/  o''  Ve""  Owned  bv: 


□  Sponsor 
D  Contractor 


□  Sponsor 

D  Contractor 


D  Sponsor 

0  Contractor 


C  Sponsor 

D  Contractor 


□  Sponsc- 

□  Cor.tracto- 


□  Sponsor 
D  Cor.tractor 


Annual 

Operating 

Costs* 


UYes  Uho 
CTYes  Lhc 
DTeTTJ^ 
□Yes  CK3 
Qies  ONo 
DYes  [>o 


Annual 
Revenue 
Veh  Mrs 


nxx:  THIS  I'tC.UC'E  vemcU  CAPIIAl  costs?    (Check  res  or  No) 


Annual 
Revenue 
Veh  hi 


Contractor's  Hare 
*n<l  Phone 


ActOress 


Type  Service 
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i  L 


Annual 
Annual 
$  Pai 


Annual 

Fare 

Revenues 


Contract 

Selection 

Process 

□  Corpeti tive  Bid 

□  Negotiation 

□  Renewal 


length  of 
Contract 


□  Coipetitive  Bid 

□  Hegotiat  ion 

□  Renewal 


(  1 


□  CorrpetUive  Bid 

□  Negotiation 
O  Renewal 


r  ) 


D  Corpeti live  Bid 
O  Negotiation 
D  Renewa ' 
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APPEMDIX  B 

THE  1RAMSIT  CDST  KODEL 


The  transit  cost  model  is  designed  to  estimate  the  short-run  and 
long-run  change  in  transit  agency  cost  resulting  from  a  reduction  in  the 
quantity  of  service  provided.  Specifically,  the  model  estimates  avoidable 
costs  associated  with  contracting  out  seme  given  quantity  of  existing  service. 
The  model  assumes  that  the  transit  agency  retains  responsibility  and  control 
of  the  service.  .•^ditional  costs  associated  with  monitoring  a  contract 
operation  are  incorporated  in  the  estirmtion  of  private  contractor  costs. 

The  transit  cost  model  is  an  an  engineering  type  model  and  is  based  on 
factor  inputs  (e.g.  labor,  rr^  intenance  ,  adnin  i  s  t  r  a  t  i  on ) .  Cost  are  allocated 
to  inpjt  categcrie?,  an'i  the  change  in  cost  due  to  a  change  in  service  is 
estin-£.*ed  fron-.  t;je  resulting  changes  in  input  categories.  The  model  is 
divided  into  tvso  parts:  driver  costs  and  all  other  costs.  The  driver  cos* 
portion  requires  both  schedule  and  w-age  data;  the  other  fxirtion  utilizes 
Sect  i  on   1  5  da  t,-, . 

B.l       IF.I\t}<  a')SJ 

The  driver  cos*  estimation  begins  with  runcut  data  and  is  based  on  the 
average  pay  hour  to  platfor-ri  hour  ratio  (pay/plat)  for  eacli  t^^De  of  run 
operated  (e.g.  straight,  split,  tripper  and  part-time).^  The  pay/plat  ratio 
is  a  rTieasure  of  schedule  efficiency;  it  gives  the  nunber  of  driver  pay  houi  s 
required     to     produce     one     platform    hour     of     service.       The  pay/plat  ratio  is 


See  .^pen;nx  D  for  definition  of  terms. 
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different  for  each  run  type,  and  unique  to  each  agency  as  it  reflects  the 
impact  of  both  work  rules  and  ser%'ice  characteristics.  For  example,  split 
runs  have  a  higher  pay/plat  than  straight  runs  because  drivers  are  compensated 
for  the  long  break  between  driving  shifts  and  the  long  time  between  the  start 
and  end  of  their  daily  work. 

The  schedaled  driver  cost  of  any  given  route  or  service  package  can  be 
estimated  with  a  high  degree  of  accuracy  by  using  the  pay/plat  ratio.  The 
cost   in  pa\'  hours  of  operating  some  quantity  of  service  is: 

FH  TUT  =  PLTs*   (P/Ps*)  +  PLTgp  (P/Pgp)  +  PLTt^   (P/Ptr)  + 

PLTpt   (P/Ppt)  (1) 

Vvh  e  r  e 


TOT 

=  ♦c*a! 

pav  hour 

c 

PLT,.  - 

plat  for 

hour  s 

of  s t r a  1 gh t 

r  uns 

PL^sp  = 

pi  at  f oi 

hour  s 

of  spl  i  *   r  uns 

PLT.,  = 

pi  a*  for 

ir.  hour  s 

of  t  r  i ppe r  s 

PLi   ^4  = 

J- 

pi  at  fot 

m  hours 

of  pa r  t  - 1  i rrie 

runs 

P/Ps*  = 

s  \"  s  t  e.-. 

aver  age 

pay /pi  a*  for 

straight  runs 

P/Psp  = 

s  '.'S  t  err. 

aver  age 

pay /pi at  for 

spl it  r uns 

P/Ptr  = 

system 

aver  age 

pay /plat  for 

tr  ipper  s 

P/Ppt  = 

sys  tern 

aver  age 

pay/plat  for 

part-time  runs 

Tnis  equation  sinply  nxiltipiies  the  platform  time  of  each  run  type  by 
the  appropriate  factor  to  generate  total  scheduled  driver  pay  time.  Any 
quantity  of  service  can  also  be  expressed  as  a  combination  of  runs,  and  the 
schedule  efficienc\-  of  the  runs  can  be  used  to  estimate  driver  cost,  as 
expressed  in  the  following  equation: 
5 

P'^ror  =  -    [-^M  PLTi  (P/Pi)  ]  (2) 

i  =  l 
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where 

Rj  =  number  of  runs  of  type  ^ 

PLTj  =  average  pi  at  f  or. t.  t  iine  for   t^-pe  j  runs 

PIP[  =  average  pay/plat  for  type  j  runs 
For  exaiple,   if  a  route  is  made  up  of  five  straight  runs,     two    splits    and  six 
trippers,     the     total     driver  pay  hours  would  be  the  sim  of  pay  hours  calculated 
over   the  three  t)-pes  of  runs. 

The  syster,  average  pay/plat  ratios  are  used  instead  of  the  actual 
scheduled  platform  and  pa)'  time  in  order  to  minimize  the  effects  of  a  specific 
runcut.  The  particular  combination  of  runs  and  p>ay  hours  making  up  a  given 
route  or  service  package  is  likely  to  change  with  every  runcut.  By  using 
averages,  the  cost  estirr^tes  are  somewhat  conservative.  In  addition, 
conducting  the  analysis  on  the  basis  of  runs  makes  it  possible  to  examine  the 
effects  of  alternative  driver  attrition  policies.  There  are  two  complicating 
factors  that  also  must  be  incorporated  in  the  costing  procedure:  inter  1 i ni 
and  attrition  policy  with  respect  to  full-time  and  part-time  drivers.  Thes-? 
are  discussed  in  the  following  sections. 

B. 1 . 1     Inter  1  in  ing 

It  is  carmron  practice  in  scheduling  to  interline  runs.  Interlining 
alloA's  the  scheduler  more  flexibility  in  corrbining  pieces  of  work,  and  thus 
irrproves  efficiency  of  the  schedule.  When  estimating  service  contracting  cost 
savings,  the  extent  of  interlining  must  be  considered.  If  the  service 
schedule  is  highly  integrated,  removing  a  portion  of  service  mav  have  a 
negative  effect  on  the  remaining  service  schedule. 

Any  given  route  chosen  for  contracting  is  likely  to  have  interlined 
runs.     Empirical  research  showed  that  all   t^-pes     of     runs     (including  trippers) 
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are  interlined.  If  routes  with  interlined  runs  were  contracted,  the  runs 
would  have  to  be  split  up,  leaving  small  pieces  of  work  belonging  to  the 
renaining  service.  Kov.  do  these  left  over  pieces  affect  dr  iver  costs?  TVie 
only  accurate  vt-ay  to  estimate  the  interlining  impact  is  to  recut  the 
schedule.  Hov-'ever  ,  experimental  runcutting  is  not  feasible  for  most  transit 
agenc  ies. 

The  interlining  irrpact  in  this  model  is  addressed  by  establishing  upper 
and  lower  bounds.  The  upper  bound  assvjnption  is  that  interlining  does  not 
have  a  negative  effect  on  the  remaining  schedule;  all  of  the  leftover  pieces 
car;  be  r ecorri-^ ined  with  no  loss  of  efficiency.  (Upper  bound  is  defined  as  that 
which  generates  the  greatest  transit  agency-  cost  reductions).  In  the  driver 
cost  moiel  of  equation  2,  then,  interlined  runs  are  counted  as  partial  runs 
for  the  upper  bouni  estirrate.  The  lower  bound  estinnate  assumes  that  one-third 
of  the  leftover  work  cannot  be  reconiDined,  and  consequently  must  be  operated 
as  trippi^rs.  V-iis  is  accomjil  i  shed  by  estimating  the  total  platform  time  of 
interlined  seivice  and  multiplying  by  the  tripper  pay/plat  factor.  The 
difference  betv\een  the  upper  and  lower  bound  estimates  rrust  be  subtracted  from 
the  avoidable  cost  estimate  to  reflect  the  additional  cost  irrposed  on  the 
remaining  service  schedule.  The  extra  cost  is  subtracted  because  the  model 
estimates  cost  reductions.     The  process  is  shown  graphically  in  Figure  B-1. 

B.1.2    Part-Time  Dr  iver  s 

Ntost  transit  agencies  no^\  have  p>art-time  drivers.  There  is  generally  a 
significant  difference  between  full-time  and  part-time  driver  cost.  Although 
p)art-time  drivers  are  usually  paid  on  the  same  wage  scale  as  full-time 
drivers,  theii  wages  are  lower  because  of  their  shorter  tenure  and  slower 
progres-^  up  the    v^age     scale.       Part-time    drivers     also     receive     fewer  fringe 
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Identify  Interlinec! 
Runs  in  the  Contract 
Service  Package 


Can  Leftover  Pieces 
be  Recombined  in  the 
Service  Schedule? 


Yes 


No 


Estirrate 

Cost 
P  c  r  1 1  c_ 

as 

Ru-s 

Lower  Bound 
Estimate 


Cost 
One-Thirc  as 
Trippers 


Return  to 
,    Driver  Cost 
Model 


FIGURE  B-1 
F^l'rt  CHART  G-  ThE  INTERLINING  SUB-MGDEL 
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benefits  than  full-time  drivers,  and  are  subject  to  less  restrictive  work 
rules.  In  order  to  take  part-time  driver  cost  differences  into  account, 
equation  2  is  modified  as  follows:  , 

ffltot  =  Rift  +  PHpt. 
4 

■     PHft  =    I  (RiPLTj   (P/Pi)],  and 
i  =  l 

Pl^t  =  Rpt  PLTpt   (P/Ppt).  '^^  (3) 

where  PHf*  =  full -time  pay  hours 

and  Ptip,*   -  part-ti;ne  pay  hours. 

The  attrition  policy  the  agenc>'  follows  with  resp>ect  to  part-time  an.i 
full-time  drivers  v.  i  1 1  also  affect  cost  savings.  When  avoidable  costs  are 
calculated  as  in  Equation  3,  the  inplicit  assumption  is  that  full-time  drivers 
and  part-*ime  drivers  decline  in  proportion  to  their  representation  in  the 
service  to  be  contracted.  HDv.-evei  ,  the  transit  agency  can  also  choose  to 
reduce  only  full-time  drivers  and  keep  the  part-time  drivers,  or  reduce  only 
part-time  drivers.  Fran  a  cost  standpoint,  keeping  the  part-time  drivers  is 
obviously  the  best  a  1  *  er  na  t  i\-e  .  Part-time  drivers  assigned  to  the  contracted 
service  can  be  reassigned  to  other  service,  thus  reducing  overall  service 
cost.  In  practice,  however,  the  other  alternatives  may  be  implemented  due  to 
labor  pressure  or  contract  requirements.  In  order  to  account  for  alternative 
driver  attrition  policies,  upper  and  lower  bounds  are  again  utilized. 

The  lower  bound  cost  reduction  assumes  both  full-time  drivers  and 
part-time  drivers  are  reduced  in  proportion  to  their  representation  in  the 
service  to  be  contracted.  Again,  lower  bound  means  least  effective  in 
reducing  service  cost.  In  this  case,  driver  cost  is  estimated  directly  from 
the  model  (Equation  3).  In  effect,  it  is  assuned  that  the  part-tiine  runs 
associated    v.ith     the    contracted     service  are  eliminated.     The  upper  bound  cost 
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reduction  assimes  tliat  part-time  drivers  are  retained,  so  any  part-tiir>e  runs 
on  the  contracted  service  will  be  used  to  replace  tripper  runs  on  the 
ren-aining  service.  The  additional  cost  savings  (i.e.,  increase  in  avoidable 
cost)  is  calculated  by  costing  all  of  the  part-time  runs  in  the  contract 
service  package  as  tripper  runs.  Ihat  is,  driver  cost  is  estimated  as  if  the 
service  were  operated  only  by  full-time  drivers.  A  flow  chart  for  the 
part-time  driver   sub-model   is  presented  in  Figure  B-2. 

B.1.3    Converting  Pay  I-burs  to  Driver  Cost 

Tnus  far,  the  driver  cost  model  has  estimated  scheduled  pay  hours  for 
the  contracted  service.  These  must  be  converted  to  driver  cost.  In  order  to 
do  so,  three  elements  mjst  be  added:  wage  cost,  fringe  cost,  and  unscheduled 
cost. 

Wage  cost.  Wage  cost  sirrply  transforms  the  pay  hours  figure  to  a  dollar 
cost  figure.  Average  effective  wag'^-  rates  are  generally  Tiainta  i  ned  b)'  tiie 
transit  agency,  since  they  are  frequently  used  in  budget  planning.  If  actual 
data  are  net  available,  wage  rates  can  be  estimated  frorr.  Section  15  data.  Tnc- 
average  full-time  driver  \f.-age  can  b'  approximated  by  the  top  wage,  since  it 
usually  takes  about  three  years  to  reach  the  top  of  the  wage  progression,  and 
the  average  tenure  of  full-time  drivers  is  generally  three  years  or  more.  The 
national  average  part-time  driver  wage  is  81  percent  of  the  top  wage  (Chomitz, 
Giuliano,  and  Lave,  1985),  and  this  estimate  can  be  used  in  the  absence  of 
actual    transit  agency  data. 

Fringe  Cost.  Fringe  benefits  include  vacation  and  holiday  pay,  sick 
leave,  medical  insurance  and  retirement  contributions.  Again,  transit 
agencies  frequently  maintain  current  estimates  of  fringe  costs.  Fringe 
benefits    paid     to    operators    are  reported  in  Section  15;  the  annual  Section  15 
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FIGURE  B-2 

Fia\-  CHART  OE  THE  PART-TI\£  DRI\TR  SUB-NCDEL 


figure  can  be  used  to  develop  an  hourly  rate  for  full-time  drivers.  Fringe 
benefits  to  part-time  drivers  average  about  20  percent  of  the  full-tinne  rate. 
Part-time  benefits  can  be  estimated  by     calculating     the     average     hours  x\'orkec 


er   pait-tirre  driver   anJ  prorating  the   full-time  rate  accordingly. 
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Unscheduled  Cost.  So  fat  only  tlie  scheduled  cost  of  ojjeid  ing  C\<r 
contract  service  package  has  been  considered.  Hie  cost  of  covering  for  driver 
absences,  providing  relief  for  vacations,  and  of  providing  replacement 
vehicles  in  the  case  of  breakdowns  have  not  been  considered.  These  functions 
are  covered  by  the  extraboard  drivers.  Extraboard  drivers  perform  all 
unassigned  work.  If  service  is  reduced,  extraboard  cost  should  also  be 
reduced;  that  is,  the  attrition  principle  applies  to  all  operators. 
Unscheduled  cost  can  also  be  estimated  from  Section  15  data  by  calculatin-^  the 
annualized  scheduled  cost  for  the  entire  service  schedule  and  subtracting  this 
frorr,  tne  total  ccmpensa  t  ion  paid  to  drivers.  Dividing  the  reTiainder  by  total 
platforiTi  hours  gives  the  unscheduled  cost  rate  per  platform  hour. 

Incorporating    wage,     fringe    and    unscheduled    cost     into     the  full-time 

diive:   cost  equation,  gives  the  following: 

DC  =  (V;  +  F)   (  I  [P-i  PLTj   (P/Pi)])  +  U  [  I  (Ri  PLTj)]  (4) 
i  i 

where  DC  =  Driver  cost 

\V    =  Hourly  \^age  rate 

F    =  liourly  fringe  rate 

L'     =  Hojrly  unscheduled  cost  rate. 
For  age.-icies  Aith  part-ti-ne  drivers, 

4 

DC  =  (Wft+Fft)   (  I  (RiPLTi(P/Pi)  ])  +  (Wpt+FpO   (RptPLTpt  ( P/Ppt )  ] 
1  =  1 

5 

+  U  (  I  RiPLTi)  (5) 
i  =  l 

where  \'>f*,  Ff  ♦  ,  VVp*- ,  Fp*  are  wage  and  fringe  rates  for  full-time  drivers  and 
part-time  drivers  respectively.  The  unscheduled  cost  rate,  U,  is  the  same  in 
both    equations    because     all  unscheduled  work  (both  part-time  and  full-troe)  is 
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covered  by  the  same  extraboard.  Note  that  unscheduled  cost  is  calculated  on 
the  basis  of  scheduled  platform  hours. 

To  SLTTTT^rize,  the  driver  cost  inodel  uses  the  pay /plat  ratio  for 
different  type?  of  runs  to  estimate  the  reduction  in  platform  hours  resulting 
frotT;  contracting  a  given  quantity  of  existing  transit  service.  The  model 
considers  the  impact  of  the  change  on  the  remaining  service  schedule,  and 
accounts  for  cost  differences  of  full-time  and  part-time  drivers.  Service 
cost  in  terms  of  pay  hours  is  used  as  a  basis  for  generating  wage,  fringe  and 
unscheduled  cost.  The  resulting  su^;  is  the  total  driver  cost  of  the  service. 
A  flow  chart  of  the  entire  driver   cost  model   is  presented  in  Figure  B-3. 

E.2      \DJZ::N"3  OIH&;  ODSTS 

All  ctner  costs  are  es'ri'rated  using  Section  15  data.  The  irrpact  of  the 
cont  r  a  ct -r  e  1  a  t  ed  seiN'ice  changes  is  identified  for  the  short-run  (1  to  2 
N-ear  =  )  and  the  long-run  (3  to  5  years),  in  which  a  total  adjustment  has  been 
made.  All  cost  elernents  are  identified  by  functional  categories,  and  by 
short-run  and  long-r'on  var  iac  i  1  i  t  y .  Cost  categories  are  established  to 
correspond  to  rraior  inputs  (labor,  fuel,  maintenance  and  administration),  and 
to  be  horrogeneou s  with  respect   to  short-run  effects. 

The  Section  15  expense  data  are  organized  in  a  two-dimension 
classification  system,  by  "object  class"  and  "function."  An  object  class  is 
"  .  .  .  a  grouping  of  exp>enses  on  the  basis  of  goods  or  services  purchased 
,"  for  exajnple,  labor,  services,  materials  and  supplies  (LML'\,  1977, 
Vol.  2,  p.  7.2-1).  Functions  are  groupings  of  activities  which  describe  a 
particular  aspect  of  transit  system  operation,  for  example,  revenue,  vehicle 
operation,  personnel  adini  n  i  s  t  r  a  t  i  on  ,  etc.  (U^CTA,  1977,  Vol.  2,  p.  7.4-1). 
Expenses     are     liste;3     t.y     function     and     object     class,     and     are    broken  down 
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accordingly.  Since  the  function  categories  are  for  the  rDOst  part  highly 
specific,  the  cost  mode]  categories  can  be  built  by  aggregating  the 
appropriate  functions,   and  by  adjusting  the  object  classes  as  necessary. 

B.2,1     Short-Run  Costs 

Tne  foIlov>,'ing  function  or  input  categories  were  generated  from  the 
Section  15  data:  driver  cost,  direct  operating  cost,  maintenance, 
adriinistrat  ion,  and  other.  Table  B-1  gives  the  cost  model  category  to  which 
each  function  is  assigned,  and  indicates  whether  the  function  is  fixed  or 
variable  in  the  short-run  and  long-run.  Long-run  variability  is  determined  by 
the  assunptions  used  to  develop  service  contracting  arrangements. 

The  short -run  ra-^de  1  consists  of  driver  and  direct  vehicle  costs;  all 
othe]  costs  aie  ass'jned  to  be  fixed.  For  example,  there  is  no  reason  to 
believe  tliat  trie  transit  agency's  adTiin  i  s  t  r  a  t  i  ve  staff,  facilities  staff, 
etc.,  w-'ould  be  imnejiately  affected  by  a  5  percent  reduction  in  service. 

Driver  Cost.  The  Section  15  driver  cost  data  are  used  only  to  generate 
the  fringe  and  unscheduled  cost  data  as  described  in  Section  B.1.4.  Driver 
cost   is  variable  both  in  the  short  run  and  long  run. 

Direct  Vehicle  Cost.  Direct  vehicle  cost  includes  fuel,  oil  and  tires, 
as  well  as  scheduled  maintenance  and  vehicle  servicing.  Using  the  same  logic 
as  with  drivers,  it  is  assimed  that  maintenance  labor  associated  with  these 
functions  can  also  be  reduced  through  attrition.  However,  it  is  also  possible 
that  the  extra  labor  could  be  assigned  to  other  tasks,  or  that  the 
relationship  of  maintenance  labor  to  vehicles  is  such  that  the  attrition 
process  would  not  begin  imrjed iat el y .  In  order  to  develop  avoidable  cost 
estimates  v».'hich  are  as  realistic  as  jx)ssible,  alternative  assumptions  are 
again     enployed.       The     upper     bound     estimate  assumes  full  attrition  of  related 
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TABLE  B-1 


DESa^IPriON  CF  SECTION  15  FLNCriOf^S  AM)  CDSTKO)iJ,  ASS IQnNCN'I^ 

Flkic.  ion  Sho:  t  Lon- 

NLunber      Description  Category  Run  f<un 


01 1 

Transportation  Almin i str a t i on . 
Supervisory  and  misc.;  includes 
report,   turn  in  and  standby 

AEKUN 

FIXED/^ 
VAR 

VAR 

012 

Vehicle  \fcivement  Control. 
Dispatching  and  related  control 
activities 

AEMIN 

FIXED 

VAR 

021 

Schedu 1 ing . 

Transportation  operations,  all 
scheduling  act  i\-i  ties 

AEMIN 

FIXED 

VAR 

031 

Vehicle  Ctoeratior. . 

Service  production;   includes  labor 

and  fuel ,  oil,   etc . 

DRIVER  COST/ 
DIRECT  Opb 

VAR 

VAR 

0-4] 

\'ehicle  a  j^.:  n  i  s  t  r  a  t  i  on  activities 
related  to  vehicle  maintenance 

ADvHN 

FIXED 

MAR 

042 

\h  i  n  tenance  A±rii  n  i  s  t  r  at  i  or, . 
Facilities  adk~iin  i  s  t  r  a  t  i  on 
related  to  fixed  facilities 

ADvlIN 

FIXED 

FlXEl- 

051 

Servicing  Revenue  Vehicles. 
Cleaning  am  refueling  vehicles 
and  associated  supervision 

DIRECT 

OP 

VAR/ 
KIXED^ 

\AR 

061 

Inspection      Maintenance  of  Revenue 
\'e:i  i  c  1  es  . 

Scneduied  maintenance,  unscheduled 
repairs,    including  parts 

DIRECT 

OP 

VAR  / 
FIXEDC 

V.AR 

062 

Accident  Repairs  of  Revenue  Vehicles. 
Labor  and  parts  for  accidents, 
insurance  costs 

MA  I  NT 

FIXED 

VAR/ 2 
FIXED 

071 

\'anda  1  i  ST.  Repa  i  r  s  of  Revenue  Vehicles. 
Label  and  parts  for   these  repairs 

MAINT 

FIXED 

\AR 

081 

Servicing  &  Fuel   for  Service  Vehicles. 
SaTie  as  051   but   for   service  venicles 

MA  I  NT 

FIXED 

\AR 

t 
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TABLE  B-1  (continued) 


0^1 


101 


1 1 1 


121 


1 2; 


123 


Inspection  &  Nte  i ntenance  of  Service  MAI  NT 
Vehicles . 

Sarr»e  as  Ool  but   for   service  vehicles 

Kfeintenance  of  Vehicle  Movgnent  MAIOT 
Control  SysteTis. 
Nlaintenance  of  radios,  other 
electronic  equipment 

Kfaintenance  of  Fare  Collection  &  MAI  NT 

Counting  Equiprient. 
Labor   and  parts 

N/feintenance  of  Road^'ay  and  Track.  MAI  NT 

Nkintenance  of  Structures,  M\INT 
Tunnels,   Bridges  and  Subways. 

Kfaintenance  of  Passenger  Stations.  MAI  NT 
Maintenance  and  custO'dial  service 


FIXED  VAR 


FIXED  VAR 


FIXED 


\'AR 


FIXED  FIXED 
FIXED  FIXED 


FIXED  V.AH/ 
FIXED 


1  2A 


1  2- 


12h 


1  2- 


Nfe  i  Ttei'iance  of  Station  Ekjilding,  MMNi 
Gr oands  and  Lquipnent. 

Mai'itenance  of  Garage  and  Sliop  \'AINT 
Bu  i  1  hngs,  Grounds  and  LQui]Tnent. 

i  n  tenance  of  Cormun  i  ca  t  i  on  Systeris  .  M-,  I  NT 
All   non-ve.hicle  SN'stenis 

Maintenance  of  General  ,A±ninistra-        MA  I  NT 
tion  Buildings.  Grounas,  Equipnent. 
Maintenance  and  custodial  services 
for  adrr.in  i  s  t  r  a  t  i  on  facilities 


FIXED 


FIXIP 


FIXP^D 


FIXED 


FIXED 


VAR 


FIXED 


1  2S 


131 


141 


145 


Accident  Repairs  of  Buildings, 
Grounds  and  Equipnent. 

Vandal  i  STi  Repair  s  of  Building, 
Grounds,   and  Equipnent. 

Cperation  and  Maintenance  of 
Electric  Pov»-et  Facilities. 

Preliminary  Iransit  Systerr; 
Devel opnent . 

Bot|-i  capital   &  service  planning 


mi  NT 


MAI  NT 


N/A 


AEMIN 


FIXED 


FIXED 


FIXED 


FIXETj 


FIXED 


FIXED 
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TABLE  B-1  (continued) 


151 


161 
162 

163 

164 
165 

166 


167 

16S 

169 

1  70 
171 
172 
173 


Ticketing  and  Fare  Collection. 
Ticket  printing,  distribution, 
collection;  cash  collection  and 
audi  t  ing 

Sy  s  t       Se  c  u  r  i  t  \- . 

Patrol  of  service  and  stations  - 
labor  and  associated  equipment 

Custo.Tier  Services. 

Public  information  and  service 

act  ivi  t  ies 

Pr  cmc  t  i  on  . 
Mar  ke  t  i  ng 

\ferket  Research. 

Injuries  and  Da.T£ge=. 

Accident   investigation,  claiiis, 

se  1 1 1  e~ient  5  ,   etc.,  insurance 

Safety. 

Preventive  activities  for  safety, 
employee  safe'^}",   and  safet\-  in 
ovje  (  a  r  1  ons 

Personnel  .Administration. 
Recruiting,   training,  labor 
relations,   grievances,  etc. 

General   Legal  Services. 

All   non-public   liability  legal 

s  er  \'  i  c  es 

Genera]    Insurance . 

AJ 1  non-pubiic  liability  insurance 

services 

Etet3  Processing. 

Finance  and  .Accounting. 

Purchasing  and  Stores. 

General  Engineering. 

Plant  and  equipnent  engineering 


AEMIN 


FIXED 


FIXFJ3 


AEMIN 

ADvlIN 

AEMIN 

ATMIN 

.AEMIN 


ADvlIN 

ADvlIN 

AEMIN 

AEMIN 
AIM  IN 
AEMIN 
OIHER 


FIXED 
FIXED 

FIXED 

FIXED 
FIXED 

FIXED 


FLKED 

FIXED 

FIXED 

FIXED 
FIXED 
FIXED 
FIXED 


FIXEDC 


Fixn; 


FIXED 


FIXED 

V.AR/ 
FIXED^ 


\'AR 
V.AR 
\'.Ai^ 

v.a:r 

\'AR 
V.AF; 
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TABLE  B-1  (continued) 


174 
175 

1  7tD 

177 
181 


Real  Estate  \knag&Tien1: . 
Transit  real  estate  and 
concessionaire  contracts 

Office  and  Management  Services. 

General  Management. 

PI  ann  i  ng . 

Long  and  short  range  transit  planning 

General  Function. 
Everything  else 


OTHER 

AEMIN 
AEMIN 
AEMIN 

OIHEH 


FIXED 


VAR 


FIXED  VAR 
FIXED  FIXED 
FIXED  FIXED 


FIXED 


VAR 


^  Split  betv,'een  object  classes 
^  Split  between  cost  model  categories 
Alternative  assuTij:-t  i  ons 


maintenance  labor;  tiie  lo^er  bound  assumes  that  50  percent  of  the  related 
labor  is  fixed  in  the  short  run.  AJ 1  direct  maintenance  labor  is  variable  in 
the  long  run.  Direct  vehicle  cost  is  calculated  by  developing  a  unit  cost 
factor   (cost  per    total  vehicle  mile  (T\M))   from  the  Section  15  data. 

B.2.2    Long  flun  Costs 

The    distinction    between     fixed    and    variable  long-run  avoidable  cost  is 
based  on  the  following  service  contracting  assimptions: 

1.  The  transit  agency'  supplies  the  vehicles. 

2.  Tlie  private  operator  maintains  the  vehicles. 

3.  The  transit     agency     retains     responsibility     for     service  planning, 
marketing,   and  general  administration. 

4.  The  transit  agenq,-  retains  all   fare  revenue. 
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5.  The  transit  agenc>-  retains  r  fs)  x)i  is  i  1  >  i  I  i  t  y  for  all    fixed  far:  i  I  i  '  i  <;s  . 

6.  The  transit  agency  retains  pulolic   i  n  format  i  on  activities. 

Costs  associated  with  these  activities  are  fixed  in  the  long  run;  all 
other  costs  are  long-run  variable  as  also  indicated  in  Table  B-1 .  All 
long-riLi  variable  costs  are  assumed  to  be  directly  proportional  to  output  as 
measured  in  vehicle  hours.  Uhile  this  is  admittedly  a  strong  assimption,  data 
are  not  available  on  the  long-run  response  to  major  transit  service  reductions. 

Given  the  nurrber  of  activities  the  transit  agency  retains,  it  is 
difficult  to  determine  ^.hether  certain  costs  are  fixed  or  variable  in  the  long 
run.  These  are  functions  123  (maintenance  of  passenger  stations),  161  (system 
security),  and  165  (injuries  and  damages),  j^ain,  alternative  assimptions  are 
used  (fixed  vs.  variable  m  long  run)  in  order  to  bound  the  avoidable  cost 
estirrate.  In  either  case,  long  r'un  avoidable  cost  is  estimated  sirrply  b\' 
S'LTnr.ing  the  appropriate  cost  items  to  generate  an  annualize::  cost  and 
mjltiplying  by  the  proportional  reduction  in  service.  For  example,  if  10 
percent  of  all  service  is  contracted,  long-run  avoidable  cost  is  10  percent  of 
the  annual  lonc-iun  variable  cost.  A  flow  chart  of  the  short  and  long  run 
transit  cost  model   is  presented  in  Figure  B-4. 

B.3      SU.t/A^.Y  OF  THE  T?A\5  IT  OOST  NCDEL 

To  SLTTTT-ar  i  ze ,  the  estimation  of  transit  agency  avoidable  cost  is  a 
two-step  procedure.  First,  the  driver  cost  rrodel  is  used  to  estimate  driver 
cost.  Short-run  costs  are  conpjted  by  using  Section  15  data  to  calculat^e 
direct  vehicle  costs.  Section  15  data  are  also  used  to  calculate  the  long-run 
costs.  Long-run  cost  change  is  estimated  as  a  direct  proportion  of  the 
service     change.      The    purpose     of     the    model   is  to  estimate  the  short-run  and 
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long-run  inpacl  of  service  contracting,  given  certain  assurnpl  i  ons .  liArJ  nril 
variable  long-run  costs  as  determined  by  contracting  service  a  r  r  angetnents  at*.' 
identified  and  incorporated  in  tVie  model.     A  series  of    alternative    assurnpl  ir^ns 


for  alternative  transit  agency  actions. 

The  short-run  and  long-run  cost  models  can  now  be  expressed  as, 

ACsr  =  DC  +  VC 

and      ACir  =  DC  +  VC  +  LRV  (6) 

where  ACsj-   =  Snort-run  avoidable  cost 

DC    =  Driver  cost   (equations  4,  5) 

VC    =  Direct  cost 

AC],   =  Long-run  avoidable  cost 

IPX  =  Long-run  variable  cost. 

Also, 

VC    =  [(F  +  Ms)mM]  TvMcs  (7) 

where    F      =  Fuel ,   oil,  tires 

=  Scneduled  maintenance  cost 

T\M  =  Total   systerr,  annual  vehicle  miles 

TNMcs  =  lotal   annual   vehicle  miles  of  contract  service 

and        IPX  =  (Air  +^^lr  *        )   (TvHcs/^'H)  (8) 

vshere    A^^  =  Long-run  variable  adninistrat  i  ve  cost 
V|j   =  Long-run  variable  maintenance  cost 
0|f   =  Long-run  variable  other  cost 
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TXTirs  =  Total  annual  vehicle  hours  of  contract  service 
TVH      =  Total  System  annual  vehicle  liours. 

Thus,  the  transit  avoidable  cost  model  is  comprised  of  equations  5  through  8. 
The  transit  avoidable  cost  model  was  developed  specifically  to  estimate  cost 
impacts  of  reducing  seme  quantity  of  existing  service  under  certain  given 
asstmptions.  The  model  is  quite  flexible,  however,  and  could  easily  be 
adjusted  to  reflect  different  assuTptions. 
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APPEJOIX  C 

CASE  STUDIES 


Cost  inpacts  of  transit  service  contracting  were  estimated  in  case 
studies  of  twenty-two  United  States  transit  agencies.  These  agencies  range 
from  very  srm  1 1  (less  than  25  vehicles)  to  very  large  (1,000  vehicles),  and 
are  representative  of  a  wide  range  of  operating  conditions  and  regional 
differences.  This  appendix  describes  the  results  of  the  case  studies.  Due  to 
the  sensitive  nature  of  this  research,  several  transit  agencies  requested 
anon\TT-.ity  as  a  condition  of  participation.  Transit  agencies  are  tlierefore  not 
identified  b\-  na-te ,  and  the  operating  data  presented  are  limited  to  sys  teni.vide 
statistic?. 

The     case     studies  are  presented  in  three  groups,  as  in  Chapter  Five.  The 
first  group  consists  of   three  agencies  v,  i  t'.i   less   than  25     ve;*,cle5,     the-  soconJ 
group     consists     of     six     agencies     with  25   to  150  vehicles,  and  the  tiiird  prouj 
consists  of   thirteen  agencies  with  more  than   150  vehicles.       Kbdel  assumption^, 
service  packages,  and  results  are  described   for  each  group. 

C.l       TH^^E  S.iALL  IRAN'S  1 7  SYSTEMS 

Service  contracting  for  small  transit  systems  would  most  likely  be  an 
"all  or  nothing"  decision.  Because  of  the  small  scale  of  the  total  operation, 
contracting  out  a  portion  of  the  service  vi.iould  probably  have  an  adverse  impact 
on  the  efficiency  of  the  remaining  schedule.  It  also  does  not  see-- 
reasonable,  from,  an  organizational  vie^'point,  that  a  small  transit  agency 
would  rer^in  in  business  to  operate  the  remiaining  service  while  taking  on  t'le 
additional     burden     of    monitoring  a  contractor.     Nbreover ,  a  25  vehicle  service 
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should  be  easily  manageable  by  private  operators.  It  is  therefore  assixned 
that   the  entire  systan  v.'ould  be  contracted. 

C.  1  . 1    The  Contracting  Scenario 

Contracting  the  entire  system  is  based  on  the  following  assumptions: 

1.  Vehicle  ownership.  The  public  agenc\'  retains  ownership  of  the 
vehicles  and  leases  them  to  the  private  contractor.  The  private 
contractor  is  responsible  for  all  vehicle  maintenance  and  repairs. 

2.  Vehicle  insurance.  The  private  contractor  is  responsible  for 
vehicle  insurance. 

3.  Fare  revenues.     The  public  agency  retains  all   revenues   frcm  fares. 

4.  Planning  and  marketing.  The  public  agency  retains  respons  ib  i  1  i  t\- 
for  p]r;nr-;ing  and  marketing  of  the  transit  service. 

5.  Fixed  facilities.  TVie  public  agency  retains  responsibility  for 
maintenance  of  fixed  facilities   (e.g.,  bus  shelters,  signs). 

A\-oidable  costs  for  the  transit  agency  are  estimated  based  on  these 
a  ss  omjit  i  ons  .  B^caus'^  the  entire  system  is  being  contract'^d  and  because  of  the 
limited  data  available,  only  one  estimate  of  avoidable  cost  is  made.  It  is 
also  assumed  that  the  service  schedule  and  all  service  characteristics  remain 
the  same  for  the  contracting  scenario,  and  that  service  requirements  are  the 
same  for  the  private  operator  as  they  were  for  the  public  operator.  That  is, 
vehicle,  mileage,  and  rranpxDwer  requirements  are  assumed  to  remain  constant. 

Crie  highly  volatile  element  in  the  estimation  of  private  op>erator  costs 
today  is  the  issue  of  vehicle  insurance.  Dramatic  increases  in  insurance 
costs  for  private  operators  have  occurred.  An  informal  telephone  survey  of 
several  private  operators  revealed  a  high  degree  of  uncertainty  about  possible 
insuranri-  costs   for  nev.-  services.       The    values     used     in     the     cost  estimatiori 
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reflect  a  midpoint  of  a  range  of  estimates,  but     the  large     variance     of  tix.-sc 

estiiTBtes     should    be     noted.       It     is     assumed  to  be  impossible  fur   the  pri\'ate 

operator  to  obtain  reduced  rate  insurance  through  the  local  public  authority. 
This  assunption  should  mean  that  private  operator  costs  are  not  underes  t  irra  ted . 

Private     operator     service     cost     is     estimated  at     $1.88     per    R\M,  plus 

veiiicle  insurance.     Contract  monitoring  cost   is  added  to     the     private  operator 

cost.      Optimistic     (low    cost),     pessimistic     (high  cost),     and    most  probable 

estiiTBtes  are,  respectively,  5  percent,  10  percent,  and  7.5  percent  of  the 
total  private  operator  cost. 

C.1.2    Description  of  Case  Study  Systems 

Tne  three  case  study  systems  are  municipal  systems,  and  are  located  in 
different  geographic  regions.  Descriptive  statistics  are  presented  in  Table 
C-i.  Costs  of  Sx-stems  E  and  C  are  lov.-,  as  is  typical  of  small  transit 
systems.       Sy^leT.  A     i~     locatevi   in  a     high-cost  region     and  has     saneuhat  less 


TABLE  C-1 

DESCFJPIIX'E  ST^  I  ST  ICS  OF  ^,1ALL  SYSTM 


S\-5te~:      '  Peal--  X'ehicles 

$  /R\H 

$  /R\M 

Driver  \\age  Rate 

Peak /Easp 

A  12 

$37  .00 

$2.45 

$9  .48 

N/A 

B  24 

29.00 

2.53 

8.94 

2.5 

C  21 

27  .80 

2.24 

9.08  (4.25)^ 

1  .5 

^     Part-timT  operator  wage. 
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favorable  work  rules  than  Systems  E  or  C.  System  B  utilizes  a  large 
proportion  of  part-time  drivers;  Systerr:  C  provides  a  40-hour  per  week 
guarantee  for  drivers  and  uses  part-time  drivers  with  a  wage  rate  of 
$4.25/hour   for  the  extraboard. 

C.1.3    Case  Stud>'  Results 

Results  for  the  total  system  contracting  scenarios  are  given  in  Table 
C-2.  Tnese  are  long-run  annual  estimates,  given  the  contract  arrangements 
assumed.  All  estimates  are  in  1985  dollars.  The  private  operator  cost 
includes  the  coritract  monitoring  costs.  The  difference  between  public  agency 
cost  anc  pri\-ale  oj-»erator  co- 1   is   the  sa\-ings   (loss)  due   to  contracting. 

As  expected,  cost  sa\-ing5  is  related  to  transit  system  cost.  System  A 
estii-nated  S3\")ngs  rai-iges  fron".  5.b  to  9.9  percent  —  1  1  but  s  i  gn  i  f  i  ca  i"i  t  . 
SystQT  E  e5t]"ntf^d  s=;ving?  is  1.8  to  0.3  percent.  Since  an  error  of  at  l^ast 
5  percent  would  be  expei~t':d  in  these  estimat'^^s,  System,  E  savings  'nay  be 
con?idere>:  to  b-.-  i  ns  i  gri  i' f  i  can  t  .  Private  operator  costs  are  estirmted  to  be 
h  i  gher  tha--,  public  agenc\-  cost?  for  S\-stem  C.  Service  contracting  in  this 
case  would  lead  to  a  4.7  to  ^.7  percent  increase  in  transit  costs.  These 
results  are  not   surprising,   given   the   1  ov.  driver  cost  of  System  C. 


C.2      MEDIU\^-SIZED  S^"STEN5  R£5LTTS 

A  total  of  six  case  studies  were  p)er  formed  for  systems  of  25  to  14^^ 
vehicle";.  IDescriptive  statistics  are  presented  in  Table  C-3.  The  case  study 
agencies  are  located  in  different  geographical  regions  and  represent  a 
variety     of     operating     environments.       It     may    be     noted     that   four  of  the  six 
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TABLE  C-2 

TOTAL  SYSre.1  CDNTR^CriNG  RESULTS 


Svsierr  A 


Q3timistic         Pessimist  i  c         Most  Probable 


Public  Agency  Avoidable  Cost  $1,386,181 
Private  Cf)erator  Cost^  1,248,781 


$1  ,386,181 
1  ,308,246 


$1  ,386,18] 
1  ,278  ,5  14 


Di  f  f erence 

Percent  of  Public  .Agenc\- 
Avo  i  dab  1  e  Cos  t 


137  ,400 


9.9% 


77,935 


5.61 


107 ,667 


S\-s  t  e-.-. 


Publ  ic  Agency  Avoidable  Cost        $1,430,540  $1,430,540  $1,430,540 

Private  Operator  Cos  I  1,340,539  1  ,404,374  1,372,457 


Di  fi erence 

Percent  of  PuL^lic  Agency 
Avo i cab  1  e  Cos  t 


90  ,001 


6.31 


26  ,  lot- 


58 ,083 


4.1% 


Syste-  C 

Puhl ic  Agency  Avoidable  Cos  t         $1,232,767  $1  ,232,767  $1,232,767 

Private  Cperator  Cost  1,2Q0,529  1,351,982  l,321,25o 


Di  f  f  erence 

Percent  of  Put- 1  i  c  Agency 
Avo i dab  1 e  Cos  t 


-57 ,762 


-4.7% 


-119,215 


-9.7% 


,489 


-7.2% 


Includes  contract  rncnitoring  cost. 
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TABLE  C-3 

DESCfcIPIUX  Sl.'^uISriCS  OF  NIEDia;  SIZE  TRANSIT  AGEMCIES 


Svs  ter"! 

-  Peak  Veh  i  c 1 es 

$  'PXH 

Peak/Base 

Pav/Plat 

D 

31 

$29.26 

2t 

1  .0 

1  .060 

E 

40 

49.51 

3 

71 

1  .1 

1  .130 

F 

120 

3Q.29 

2 

40 

1  .8 

1.054 

G 

130 

43.02 

3 

70 

1  .4 

1.110 

U 

142 

42.  14 

2 

b7 

2.0 

1  .073 

I 

144 

45  .02 

3 

58 

1  .4 

1  .178 

ag'='ncie?  prcivi  ;'^  re]ative]\-  little  peak  ser\"ice,  and  schedule  efficiency  is 
ti  i  ph   in  iro?  t   Cu5  e=  . 

C.2.1     Service  Co":  t  r  £  c  t  i   g  Scenarios 

Service  contracting  scenarios  were  based  on  the  assumptions  described  m 
Chapter  Four.  Briefly,  it  is  assaned  that  for  the  transit  agency,  only  direct 
service  costs  are  variaole  in  the  short  run.  The  transit  agency  retains 
r  espons  io  i  1  i  ty  for  the  ser\-ice,  and  thus  several  elements  of  operating  cost 
reriain   fixed  in  the  long  run. 

The  a\-oidable  cost  model  was  adapted  for  use  with  'H^"  level  Section  15 
data  and  for  more  limited  ser\'ice  schedule  data.  The  following  simplifying 
assumptions  were  employed:  1)  interlining  impacts  are  not  considere-J, 
implying  that  service  contracting  will  not  have  any  negative  impact  on  the 
transit     agency's     re^,aining     serx'ice     schedule;     2)     all     rraintenance     cost  is 
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va;-i3Mp  in  both  the  short  and  long  run;  and  3)  a  flat  50  j>ercent  of 
adrriin  is  tra  t  ive  cost    is   fixed   in  the   long  run. 

Cost  para-Tieters  used  in  the  avoidable  cost  estimations  are  given  in 
Table  C-4.  Driver  v^age  plus  benefits  is  for  full-time  drivers  and  is 
calculated  per  regular  pay  hour.  Part-time  driver  wage  plus  benefits  is  given 
only  when  the  rate  is  s  i  gr.  i  f  i  can  1 1  y  different  from  the  full-time  rate  and  v-hen 
part-time  runs  are  contained  in  the  contract  service  package.  Unscheduled 
cost  is  calculated  per  pla  t  forrr;  hour ,  and  direct  vehicle  cost  is  based  on 
total  vehicle  miles.  It  may  be  noted  that  unscheduled  cost  for  System  D  is 
highly  unusual;  liowever ,  discussions  with  the  transit  agency  failed  to  reveal 
any  obvious  errors  in  the  data. 

Private  contractor  cost  estimates  v^ere  also  simplified.  Since  the 
contrac:  ser-.-ice  packages  v-'ere  made  up  primarily  of  all-da\-  service,  all 
:-*-:vaT'=  costs  a^e  calculated  on  the  basis  of  revenue  miles.  Op'timistic, 
pessimistic,  and  most  probable  private  conlractor  costs  are  $2.00,  $2.35,  and 
$2.20/R\\;,  respectively.  Contract  monitoring  costs  are  added  to  the  private 
operator  cost  estimates.  Cptim.istic,  pessimistic,  and  most  probable  estimistes 
are  a-=.   foil ov.s  : 

Cirt  i'^i  s  1 3  c  —  5  percent  of  private  operator  cost,   $50,000  minimum; 
?essi":istic  — 10  percent  of  private  operator  cost,   $100,000  minimum 
N'ost  probable  —  7,5  percent  of  private  operator  cost,  $75,000  mininxir;. 

C.2.2    Case  Siuz}-  Rfisults 

Service  packages  corresponding  to  5  percent  and  20  percent  of  total 
ser\-ice  were  selected  for  each  transit  agency.  The  selection  \^as  made  by 
determining  v.h  i  ch  routes  had  the  highest  ranked  pay/plat  ratios  and  selecting 
routes     in     rank     order.       Snort-ruri     and   long  run  results  are  estirated  for  the 
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TABLE  C-4 

IFu^NSIT  AGH-^'Ci  CC6I  P.APuAMETEI^S 


Dr:\-er  Vvages  +        Part-Tirne  V\age  +  Unscheduled        Direct  Veliicle 

Svs  te-ri  Benefi  t  /Pav  Hour      Benef  i  t  /Pay  Hour  Cost /Plat  Hour         Cos  t/PA^ 

D  $10.54  N/A  $  .28  $  .88 

E  14.91  N/A  1.35  .88 

F  12.22  $8  .53  1  .99  .84 

G  17.09  N/A  1.24  .85 

H  15.21  N/A        ^  1.63  :  .72 

1  Ic  .50  N/A  1  .66  1  .07 


5  p^rcer.t  scen^^'ic;  only  long-ru:';  results  are  estimated  for  the  20  percent 
scenario.  All  estir.utes  are  arj'i^.il  cost-^^  calculated  in  1*^85  dollars.  Tne 
short  run  corresponds  to  the  first  year  of  contracting;  the  long  r'on 
corresponds  to  full  adjustment.  Since  only  one  estimate  of  transit  agency 
avoidable  cost  is  made  for  these  systems,  the  differences  in  the  optimistic, 
pessimistic,  and  most  probable  estimates  are  the  result  of  alternative  private 
operator  cost  assurrpt  i  ons  .  Also,  the  difference  between  short-run  and 
long-run  transit  agenc\-  avoidable  cost  is  the  indirect  administration  cost. 
Results   for  each  system  are  given   in  Tables  C-5  through  C-10. 

Talkie  C-5  gives  results  for  System  D.  The  cost  estimates  indicate  that 
both  short-run  and  long-run  inpacts  of  the  5  percent  service  package  are 
negative;  substantial  losses  v.'ould  result  if  service  were  shifted  to  a  private 
operator  v.i  th  costs  based  on  national  averages  as  assumed  here.  The  20 
percrni   sijrvice  package  also     indicates     a     significant     loss     for     the  transit 
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TABLE  C-5 

SYSIE^'^  D  RESULTS 


Opt  imis  t  i  c 


Pessimistic        Most  Probable 


1:     5  Percent,   S"-. c>-t  Par-. 
Sys  terri  D 

Private  CjDerator  Cost 


$158  ,490 
186,131 


$158,409 
229,1 19 


$158,409 
194  ,994 


Difference  -27,722 
Percent  of  Pub' 1  i  c  /gency 

Avoidable  Cos  t  -17.51 


-70  ,710 


-44.6- 


-36  ,585 


-231 


•"  Percent,   Long  pjjn 
S'.-5  teT.  D 

Private  Qiierator  Co5  t 


$176  ,824 
160,131 


$176  ,824 
229,1 19 


$176  ,824 
194  ,Q94 


Di  f  ference  -9  ,30' 

Percent  of  Public  .Agency 

Avo 1  dab  1 e  Cos  t  -5.3% 


-52,295 


-29.6% 


-18  ,  170 


-10.3- 


2C  Percent,   Long  Run 
Sys  teT;  D 

Private  C^Derator  Cost 


$b63,499 
75(3 ,517 


$663,499 
931 ,236 


$663,499 
770  ,492 


:~;f  ference  -93,018 
Percent  of  Public  Agency 

Avoidable  Cost  -14% 


-267  ,737 


-40' 


-106  ,993 


-16% 
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agenc\-.  The  results  imp)]  y  that  service  contracting  is  not  a  viable  option  for 
Sysle-T.  D,  unless  private  pro\-iders  \xith  lower  than  average  costs  conld  be 
fo'L^ni.  Tnesc-  res-lts  are  net  surr*'i?ing  given  the  low  hourly  service  cost  and 
favorable  work  rules  of  SysteT.  D.  It  should  be  noted  that  private  operator 
costs  are  not  adjusted  to  reflect  local  conditions  more  accurately,  as 
sufficient  private  operator  cost  data  were  not  available  for  doing  so. 

SysteTi  E  results  are  given  in  Table  C-b.  Short-rur,  impacts  of  tht^ 
percent  scenario  rray  be  positive  or  negative  depending  on  the  assunpt  i  ons  , 
v>.'i  th  a  iTX)s  t  probable  estin"ate  of  5.5  percent  savings.  (.^1  percentages  are  of 
the  transit  agenc\-  a\-nidable  cost.)  The  long-run  impacts  of  the  5  perc*=n' 
service  packag'=-  are  rrore  favorable,  with  a  range  of  possible  savings  from  5  to 
almost  25  percent.  Long-run  impacts  of  the  20  percent  service  package  are 
also  favoral'le,  ui  th  predicted  savings  of  20.3  to  35.3  percent.  These  are 
average  annual  estiirates,  assuming  full  adjustment  to  the  service  diange . 
Ihese  savin;,"^  are  quit''-  s  i  i  f  i  ca''.  t  ,  and  would  amount  to  aniiual  cost  savings 
of  between  3.3  and  5.7  percent  of   total   annual  operating  costs. 

Syste-r.  F  results  are  given  in  Table  C-7.  Both  short-run  and  long-run 
ir,-:pacts  of  the  5  percent  service  package  are  predicted  to  be  negative,  even  in 
the  optimistic  estirnkSte.  For  the  20  percent  service  package,  cost  impacts 
range  fro^.  4.T  percent  in  the  optim.istic  estimate  to  -12  percent  in  the 
pessimistic  estirmte.  As  with  Sys  temi  D,  these  results  indicate  that  service 
contracting  would  not  lead  to  cost  savings  unless  a  very  low-cost  private 
opei-ator  could  be  found.  These  results  are  also  not  surprising  given  the 
favorable  work  rules,  highly  efficient  scheduling,  and  low  hourly  costs  of 
this   transit  agency. 

Table  C-£  gives  results  for  Svstem  G.  Positive  cost  savings  of  19.2  to 
32. P     per  in     the     short     run     and     31     to  4  2.6  percent   in  the  long  run  are 
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TABLE  C-6 

S^'STEKI  E  RESULIS 


Scenar  i  o 


Optimistic  Pessimisti  c        Ntos t  Probable 


1:     5  Percent,   S^ort  Run 
Sy  St  err.  E 

Private  Operator  Cost 


$209,691 
184  ,664 


$209,691 
233,230 


$209,691 
198  ,130 


Di  f  ferer, ce  25  ,02  7 

Percent  of  Pab  1  i  c  Agency 

Avoidable  Cos  t  11.9% 


-23  ,539 


-11.21 


11  ,5bl 


5.51 


-:     5  Percent,   Long  F^un 
S;  ^     -  E 

Private  Qrierator  Cost 


$2-55  ,44o 
184  ,bt)4 


$245  ,440 
233,230 


$24  5  ,4  4t 
19s  ,130 


Difference  60,782 
Per  cer.  t  of  Pu":  1  i  c  .Ag en cy 

Avoidan  le  Cos  t  24  ,  8% 


12,216 


5.0% 


47,316 


19  .3% 


Pei-cent,   Lone  Run 


^  ter; 


Private  C^perator  Cost 


$973  ,788 
630  ,385 


$973,788 
775  ,973 


$973 ,788 
713,424 


rifierence  343,403 
Percent  of  Public  Agency 

Avoidable  Cost  35.3% 


197  ,815 


20.3% 


260, 3b4 
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TABLE  C-7 

SYSTEM  F  RESULTS 


Scenar  i  o 


Opit  imi s  t  i  c  Pess  imi s  t  i  c        Nips  t  Probable 


1:     5  Percent,   Short  Run 
Syste-r,  F 

Private  Cperator  Cost 


$  513,602 
563,513 


$    513,802  $  513,802 

678.378  b39.864 


Di  f  f  er  en  ce 


Percent  of  Pun  !  i  c  .'^.^encv 


-4^  ,71 1 


-164,576  -12o,0o2 


Ave:  dab  1  e  Cos  t 


-9.  7  I, 


-32.01 


14.5' 


"■  Perc'--'t,   Lon^  P'on 
S\-5te"-  F 

Pri\'£te  Oj-'eratcr  Cost 


$  540.351 
5t3,5]3 


$     540,351  $     540,35  1 

67S.378  639, ^':'4 


Di  f  f er en  ce 

Percent  ol  Pan  1  ;  c  Agency 
Ave 1  dab  1 e  Co?  t 


!3  ,  lb2 


-4.31 


-  138  ,02  7 


-25  .51 


-18  .4\ 


3:     20  Percent,   Lon^  Pu,-. 
Systerri  F 

Private  Cpierator  Cost 


$2, 375 ,7c0 
2, 2o4  ,150 


$2,375,7b0  $2,37o,7b0 
2,660.377  2,490.565 


Di  f  f  er  ence 

Percent  of  Public  Agenc\- 
Avoi  dab  1  e  Cos  t 


116,610 


4.7' 


-284  ,61' 


_  1 ")  a 


-1  14  ,805 


-4.8' 
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TABLE  C-8 

SYSTBvl  G  RESULIS 


Scenar  i  o 


Optimistic  Pessimistic        Xbs t  Probable 


1:     5  Percent,   Short  Run 
Systerr.  G 

Private  Operator  Oos t 


$  889,043 
597,290 


$    889,043  $  889,043 

718,066  677,019 


Di  f  ference 

Percent  of  Public  .Agencv 
Ave  i  dab  ]  e  Cos  t 


291  .753 


32.8! 


170  ,977 


19. 2^ 


212,024 


23.8% 


5  Percent  ,   Long  F:jn 
SysteT.  G 

Private  Ct^erator  Cost 


$i  ,040  ,1  19 
597,290 


$1,040,1  19  $1,040  ,1  19 

718, Obc"  &77,01^ 


Di  f  ference 

Percent  c:  P^jIt  ]  i  c  .Agency 
Ave i  dab  1  e  Cos  t 


442,829 


42.6% 


322,053 


31% 


363  ,  lOG 


34.9% 


3:     20  Percent,   Long  Run. 
Syster.  G 

Private  C^erator  Cost 


$3,662 ,198 
2,297,349 


$3,662,198  $3,662,198 
2,827,951  2,527,084 


Differenc-?  1,354,849 
Percent  of  Public  Agency 

Avoidable  Cost  37.3% 


834,247 


22.8' 


1  ,  135  ,1  14 


31% 


r  1 
L  -  i.  ^ 


predicted  for  the  5  p-ei-cent  service  package.  Savings  of  a  similar  magnitude, 
22.8  to  37.3  percent,  are  estimated  for  the  20  percent  ser\'ice  package. 
Syste""  C-  has  the  highest  dr  ivf^r  cost  rate  v.ithin  this  group  of  systems,  and 
v.ork  rules  are  not  particularly  favorable.  These  results  indicate  that 
service  contracting  could  generate  significant  cost  savings  for  System  G.  The 
20  percent  package  would  reduce  operating  costs  by  4.2  to  6.8  percent. 

SystBT;  K  results  are  presented  in  Table  C-9 .  In  the  short  run,  negative 
cost  savings  are  predicted  for  the  5  percent  service  package.  Private 
operator  cost  is  estimated  to  be  from  3.9  to  25  percent  higher  than  the  Sys  te^-. 
]i  short-run  avoidable  cost.  In  the  long  run,  the  most  probable  savings 
estirrate  is  3.1  percent,  v.i  th  a  range  of  -2.8  to  14.6  percent.  These  results 
indicate  tn.j  t  cost  saving?  could  only  be  adiieved  with  a  lou-cost  private 
ope)-ator.  Long-ru'^  result?  for  the  20  percent  service  package  are  mere 
po?iti\-e;  saving?  of  5.5  to  23.3  percent  are  predicted,  depending  upon  private 
operator  con'-act  iron  i  tor  i  ng  cof  t  .     These  savings   rejiresent   1   tn  •]  percen' 

of   tfie  annual   operating  cost. 

Syste-  I  result?  are  given  in  Table  C-10.  Syste-n  I  has  the  second 
highest  hourly  cost  and  driver  cost  in  t'nis  group,  and  has  the  liighest 
pay/plat  ratio.  Bc)th  short-ran  and  long-run  results  for  the  5  percent  service 
package  are  predicted  to  be  positive.  Siort-run  cost  savings  range  from  8.3 
to  24.3  percent;  long-run  savings  range  frcm  14.5  to  almost  30  pjercent. 
Predicted  savings  for  the  20  percent  service  package  are  even  greater,  frorri 
20.2  to  35  percent.  These  savings  would  amount  to  annual  savings  of  3.4  to 
5.8  percent  of  total  operating  cost. 


TABLE  C-9 

SYSTEM  H  RESULTS 


Scenar  i  o 


Optirr.istic  Pessimistic        Most  Probable 


1  :     5  Percer.t  ,   Siort  Run 
Syste-  H 

Private  Cperator  Cost 


$  550,782 
572,296 


$    550,782  $  550,782 

688,697  649,526 


Di  f  f  eren  ce 

Percent  of  Public  Agency 
Avoidab  1  e  Cos  t 


-21  ,514 


-3.9! 


-137,915 


-25  .0! 


-98  ,744 


-17  .9' 


9  . 


5  Perec--.*.,   Lo-.z  Pun 


Private  CC'Crator  Cost 


$  670,088 
572 , 29o 


$     670,088  $  670,088 

688, b97  b4C',526 


Di  ff  erencc- 
Percent  cf  Pu^  ;;c  -Agency- 
Avoidable  Cos  t 


97  ,792 


14.  b% 


18  ,609 


.8% 


20 ,562 


3.1 


7  •       ">  f. 


Percent  ,   Lon^:  Run 


S\-ste~  h 


Private  Cperator  Cost 


$2,848,572 
2, 1  86  ,056 


$2,848,572  $2,848,572 
2,690,930  2,404,6bl 


Di  iierence 

Per ce n  t  of  Pub  lie  Ag e n cy 
Avoidab 1 e  Cos  t 


6b2,516 


23.  31 


157  ,642 


5.5' 


443  ,911 


15  .61 
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TABLE  C-10 

SYSTBJ.  I  RESULTS 


Scenar  i  o 


Opt  imi  Stic  Pess  imis  t  i  c        Ktos t  Probabl e 


I:     5  Percent,   9iort  Ruri 
Syste.T,  I 

Private  Operator  Cost 


$  585,34fc 
442,802 


$    585,346  $  585,346 

536,542  507,082 


Pi  fference 

Per  c<r ;  o  f  Puh^  lie  Ag en  cy 
Avoi  ddb  1  e  Co?  t 


142,544 


24.  3-0 


48  ,804 


8.3  = 


78,2o4 


13.4' 


5  Pel' c^-.  1  ,    Lor"!j,  Flur. 
Pri\-at''   'fieraior  Cost 


$     6 J  7, 73 7 
44.:,P02 


$  627,737 
536  ,542 


$    b2  7,7  37 
507  ,082 


Di  i fer pnce 

Per  cent  of  PuL.  lie  .Ag  en  c\ 
n\-oi'ial''  1  e  Cos  t 


184  ,«^35 


2c<  .5't 


91  ,1^5 


14.  5 't, 


120 .fc55 


19.2% 


2(1  Perce-i  t,   Long  Run 
S\-  s  t  e~  I 

Private  Cperator  Cost 


$2,301 ,155 
1  ,490  ,448 


$2,301,155  $2,301,155 
1,834,670  1,639,493 


Di  f  f  er en  ce 

Percent  of  Public  Agency 
Avo  i  dao  1  e  Cos  t 


810  ,707 


35! 


44o  ,485 


20.  2^ 


661  ,662 


28.8' 
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C.  2.3    Surrmary  of  Results 

Case  studies  of  the  six  medium-sized  transit  agonci'^s  genorated  a  wide 
range  of  results.  Since  private  operator  costs  were  constant,  the  variation 
in  the  results  is  a  function  of  differences  in  the  operating  characteristics 
of  the  transit  agencies.  Systeras  D  and  F  have  the  lowest  hourly  cost,  driver 
wage-,  and  pay'plat  ratio  within  the  group.  Thus,  it  is  not  surprising  th^it 
service  contracting  leads  to  the  most  negative  impacts  for  these  two  systerrs. 
These  results  indicate  that  the  avoidable  service  costs  are  not  sufficient  to 
justify  contracting,  if  private  operators  bidding  on  the  service  are 
representative  of  national  averages. 

In  contrast,  Syste~=  G  and  I  have  the  highest  driver  wage,  and  the 
highest  and  tnird  highest  pay/plat  ratios.  Results  show  that  these  systems 
would  realize  tiie  greatest  savings  frcm  service  contracting,  because  avoidable 
costs  are  tne  greatest  for  these  systems.  These  systerrs  probably  represent 
the  uppor  range  of  possible  cost  savings   for  medium-sized  systaT:5. 

It  rmv  also  be  noted  that  20  percent  savings  are  greater  in  every  case 
than  5  p>ercent  (long-terr.)  sa\"ings.  This  result  appears  to  be  counter- 
intuitive, given  that  routes  with  the  highest  pay /plat  ratio  were  chosen 
first.  The  difference,  hov,-ever  ,  is  due  to  the  assumption  of  a  iriinimum 
contract  monitoring  cost.  Tne  contract  monitoring  cost  represents  a  larger 
proportion  of  private  operator  cost  in  the  5  pjercent  scenario  because  of  the 
smaller  total  cost  of  the  ser\'ice  package. 

C.3      LARGE  S^bTB.!  RESLTTS 

Thirteen  transit  agencies  with  more  than  150  vehicles  were  used  in  case 
studies.  All  but  two  of  these  agencies  report  Section  15  data  at  level  A,  and 
thus     the     full     cost    model     as    described  in  Chapter  Four  was  used  to  generate 
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estiiTiates  of  service  contracting  irrpacts.  For  the  two  agencies  not  reporting 
at  level  A,  the  necessary  data  were  obtained  directly  from  agency  records.  A-:; 
discussed  in  Chapter  Four,  the  avoidable  cost  model  requires  schedule  and 
rujicut  data  as  well  as  Section  15  data.  Hie  organization  of  schedule  and 
runout  data  is  highly  individualized,  and  therefore  required  extensive 
n^an  i  pu  la  t  i  on  in  order  to  be  used  in  the  computer  programs  written  to  perfor-n 
tne  rrode  1  calculations. 

Descriptive  statistics  of  the  large  transit  systems    are    given     in  Table 

C- 1 1  .  Tnese  systerrE  represent  a  wide  range  of  size,  operating  conditions,  and 
service  costs.  .All  but  tv>.o  are  multiple  garage  operations.  Several  of  t)iese 
agencies  use  part-time  operators,  but,  u'i  th  one  exception,  they  are  limited  to 
a  'Tx-i X i r-vj.-  of  IE  pie:-cer.t  of  the  nur±)er  of  full-time  operators.  These  are 
liijiher  cost  at'e-, cies  than  the  previous  group;  average  cost  per  R\rl  is  $55.0(1. 
'rtie  p'eak  oa^e  ratio  and  pay/plat  ratio  is  also  higher  tlian  for  the  mediirri- 
5  i  z  ed  sys  t  e-" a  i  s  c. ;  s  -  c-d   in   t  h  e  pr  ev  i  ou     s  e  c  t  i  on  . 

C.3.1     Service  Contracting  Scenarios 

Service  contracting  scenarios  were  based  on  the  assumptions  describee'  in 
Chapter  Four.  'p-ie  full  range  of  alternative  assimptions  were  employed  for 
both  transit  agencv  avoidable  costs  and  private  operator  costs.  Alternative 
assuTipt  1  on?  used  to  generate  transit  agency  avoidable  costs  are  sumriarized  in 
Table  C-12.  Treatment  of  interlining  and  part-time  drivers  need  further 
corrrnen  t  . 

Interlining  is  the  practice  of  assigning  driver  runs  to  more  than  one 
route.  It  is  N^idely  used  to  improve  the  efficiency  of  driver  assigrments. 
Interlining  can  be  restricted  to  individual  pieces  of  work  (e.g.,  a  two-piece 
s^'lit     run    v,-ith     each     piece     assigned     to     a     different  route),   or  can  co'ii-)ine 


C-18 


TABLE  C-li 

DESCRIPTUT  SL^ISnCS  OF  L.ARGE,  "nW^IT  SYSTRIS 


Sv5  t  en-.  #  Veh  $  /RVii 

J  109  $40.00 

K  521  58.41 

L  752  64.00 

.V  800  58. 4Q 

K  320  54.84 

O  402  6°. 30 

P  441  6  2.40 

Q  231  40.48 

P.  844  50.  dC' 

S  65^-  62.72 

T  102^  70.7  3 

U  275  3^.]^ 

V  246  4  4.67 


^/KVM  -    P/B  P/P 

$3.94  2.2  1.202 

3.98  3.0  1.190 

3.85  2.0  1.150 

4.24  2.9  1.211 

4.12  2.1  1.095 

5.00  1.7  1.130 

3.79  1.9  1.120 

3.05  2.3  l.loO 

3.7d  1.9  1.130 

4.50  2.3  1.150 

4.59  1.8  l.OQO 

2. 32  1  .3  1 .059 

3.54  1.3  1.123 


driver  trips  on  tv.'o  or  more  routes  with  no  breaks  between  trips.  Hie 
t'ir  1  in  ed  pieces  assigned  to  each  route  can  be  of  anv  length,  from  as  little 
as  one  half-hour  to  as  rruch  as  eight  hours.  An  analysis  of  interlining  at 
four  case  stud)'  agencies  revealed  widely  divergent  practices.  Thu^ 
interlining  irripacts  of  ser\'ice  contracting  are  highly  uncertain  and  difficult 
to     predict.       Tne     only    accurate    way     to   test   the  impact  of  contracting  is  to 
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TABLE  C-12 


A5SaiPII0>;S  LSED  ID  CETslRATE  ALTERNATUT 
TRANSIT  A3Es"Ci"  A\DIDABLE  ODSI  ESTIMAHS 


Cfit  imi  Stic: 
High  Avoidable  Cost 

Driver  Cost   Qiort-Pujn  and  Long  Run) 


I  n  ter  1  in  ing ; 


AssuTie  all  leftover 
pieces  can  be 
rein  cor per  a  ted 
i n  s  chedu  1  e  v.  i  th 
no  loss  of 
e  f  f  i  c  i  en  c  V 


Pess  imis  t  i  c: 
Low  Avoidable  Cost 


Assume  one-third  of 
the  leftover  pieces 
must  be  operated  as 
tr i  ppers 


Most  Probable 
Avoidable  Cost 


Leftover  pieces 
can  be 

reincorpora  ted 
in  service 
s  chedu  1  e 


Par  t  Ti me 
Oj.'^c-a  t  cr  s 
(-■IC^s): 


Reduce  on  1 y  f j 1 1- 

t  ime  opera  t  ors  (  FTCe  ) 

tn rough  a  1 1  r  i  1 1  on  ; 

retain  curr  en  t 

nu— ber  of  part- 

t  i'Tie  operators   (  PTC^  ) 


Reduce  both  FTOs 
and  PTQs  through 
a  1 1  r  i  t  i  on  in 
proportion  to 
current  levels 
of  u  t  i 1 i za  1 1  on 


Reduce  both  FlOs 
and  PTC6  through 
attrition  in 
proportion  to  use 
on  contracted 
ser\-  i  ce 


Direct  \"enicle  Cp^r^tint:  Cost 


Short  Riin 
On  1  >■ : 


Nfeintenance  laJDor 
cos  t  reoucer. 
1  n  s a"->e  pr  cp?r  t  i  on 
a~  a-mour.t  of 
contracted  service 


\feintenance  labor 
cost  reduced  at 
50  percent  of 
proportion  of 
amount  of  service 
v,h  1  ch   is  contracted 


\feintenance  labor 
cost  reduced  at  75 
percent  of  propor- 
tion of  amount 
of  service  wiiich 
is  contracted 


Long  Fiu: 


Cost?  are  reduced 
contracted  sen.' ice 


m 


the     same     proportion     as      airioun  t 


of 


AifTiin  i  s  t  ra  t  ive  Cost 


Short  Run: 


No  reduction  of  adriin  is  trat  ive  costs 


Long  Run: 


Prof or  t  i  ona 1 

of  selected 
admin  is  tra  t  i ve 
f  un  c  t  i  ons 


No  reduction  in 
cost  of  selected 
admin  is  tra  t  ive 
funct  ions 


Proper  t  i  ona 1 
reduction  in 
cost  of 
sel ected 
admin  is  tra  t  ive 
fun  ct  i  ons 
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re-Cut  the  rer;^ining  schedule,  and  experimental  runcuttirig  is  not  feasjole  for 
mof t   transit  agencies. 

.Alternative  v,ays  of  treating  interlining  inpacts  were  tested  and 
discussed  with  schedulers  at  several  of  the  large  agencies.  Interlining 
assu-nptions  used  here  are  the  result  of  these  discussions  and  some 
experimentation.  There  v."as  consensus  that  if  only  5  percent  of  the  agency's 
service  were  contracted,  any  leftover  pieces  of  work  could  easily  be 
reincorporated  into  the  schedule  with  no  loss  of  efficiency.  Thus  the 
pessi-rastic  assumption  that  one  third  of  the  leftover  pieces  must  be  operated 
as  trippers  is  very  cons er\-a  t  i ve  for  the  5  percent  contracting  scenario.  At 
soiTie  le\-el  of  contracting,  however,  schedule  efficiency  would  probably  be 
affected.  Thus,  the  pessimistic  assirrption  appears  to  be  a  valid  possibility 
for   the  20  percer.  t  contracting  scenario. 

Although  the  vast  majority  of  transit  agencies  have  won  the  right  to  use 
par  1  - 1  irr.c  dri\"er,s,  fe.'.  agencies  use  then-;  in  significant  nurrbers.  Tlie  case 
studies  revealed  tiiat  although  10  to  15  percent  of  the  drivers  can  be  part 
t  iTr-  al  miost  agencies,  actual  nu"bers  employed  are  often  5  percent  or  less. 
Vhen  on  1 V  a  few  part-time  drivers  are  involved,  alternative  assumptions 
regarding  part-timie  versus  full-time  driver  attrition  policy  are 
insignificant.  Thus  part-timte  drivers  are  treated  separately  only  Ahen  they 
are  assigned  in  significant  numbers  on  the  service  to  be  contracted  and  when 
their  wage  (plus  benefits)  rate  is  significantly  different  from  the  full-tiine 
ra  te  . 

Private  cp»9rator  cost  estim.ates  are  also  based  on  the  full  set  of  models 
and  assurptions  described  in  Chapter  Four.  These  are  SLrrmarized  in  Table 
C-13.      All     peak-only  and  predominantly  peak   (e.g.,  with  peak/base  greater  than 
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TABLE  C-13 

PRIV.AIT  CCKIR^CICR  CEFT  ASSLNlPriONS 


]  :     FeaK  Ser\- 1  ce 
Driver  Cost 

Nii  1  eage 

Re  ]  a  tec  Cos  t 

.-^Tiin  i  s  t  ra  t  i  on  ' 
(>-er  i"iear: 

Profi  t 


Opt  imi  Stic 
(Ldv.  Cos  t ) 


Paid  for  platform 
hours  only 

$.72  /tan: 

$iO  .nOO/bus ' year 


Pess  imis  tic 
(High  Cos  t  ) 

4  hour  guarantee 
per  piece 

$.87/T\M 

$10  ,000/bus/year 

10  'c 


Kbs  t  Probable 


2  hour  guarantee 
per  piece 

$.82/mi 

$10  ,000 /bus/ year 
10? 


^1 1  -i:>^v  s->-vi 


Total  Cost  $2.0  0/R\M  $2.7  5/R\M  $2.35/R\M 


3:     Contract  Ntonitoring  Cost 


5%  of  contract 
cos  t  ,  rriin  imurr,  o  f 
$75,000,  maximurr, 
of  $30  0  ,0  00 


10%  of  contract 
cos  t  ,  min  inxim  o  f 
$100,000,  maximum 
of  $1  ,000,000 


5%  of  contract 
cos  t ,  min  imum  o  f 
$100  ,000  , 
maximum  of 
$500  ,000 
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2)  service  cost  is  estimated  with  tl-i<>  11 1  rcM—var  iab  1  e  cos  I  allocai..):;  <.:'ri']; 
all-day  service   is  based  on   flat  rnilea'gc  rates. 

C.  3.2    Case  Study  Results 

Service  packages  of  5  and  20  percent  of  total  service  were  selected  for 
each  transit  agency.  As  before,  the  selection  was  made  by  determining  which 
routes  had  the  highest  ranked  pay/plat  ratios  and  selecting  routes  in  rank 
order.  Additional  service  packages  were  selected  for  three  agencies  in  order 
to  determine  \?.'hether  the  t>-pe  of  service  selected  affects  predicted  cost 
savings,  9-,ort-run  and  long-rur:  results  are  estirmted  for  the  5  percent 
scenarios;  only  long-run  results  are  estimated  for  the  20  jDercent  scenario. 
All   estimates  are  annual  costs  calculated  in  1985  dollars. 

Cost  parameters  used  in  tne  calculation  of  transit  avoidable  costs  are 
shov'-r,  in  lable  C-]4.  Trie  full-time  driver  wage  plus  benefit  rate  ranges  fro - 
$11.27  (Svster,  U)  to  $19.70  (S  ys  tern  O) .  Part-time  drivers  are  employed  in 
s  ipTi  1  fi  cai' t  n'j~t'ers  at  seven  agencies.  Unscheduled  cost  is  quite  consistent, 
with  the  exception  of  System  \".  The  range  of  direct  vehicle  costs  corresponds 
to  the  pessimiistic  and  optim.istic  assumptions  regarding  maintenance  labor 
a  tt"- it  ion.  System,  U  also  has  the  lowest  direct  vehicle  costs;  System.  S  has 
the  highest.     Case  study  results  are  presented  in  Tables  C-15  through  C-27. 

Case  study  results  for  Sys  temi  J  are  p-esented  in  Table  C-15.  System.  J 
IS  sanewhat  unusual.  It  is  a  one-garage  operation,  and  driver  scheduling  is 
done  by  har.d.  Despite  a  rather  peaked  service  schedule,  work  rules  are  quite 
restrictive.  Driver  assignments  are  heavily  interlined.  Four  different 
serv-ice  packages  were  identified:  1)  5  percent  of  total  service  based  on  TW'., 
2)  5  percent  of  the  total  service  based  on  TVFi,  3)  20  percent  of  the  total 
service     (based    on    T\V.,     consisting    of    express  and  local  service),  and  4)  2ii 
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TAHLE  C-14 


Svs  te"^: 


EViver  \^age 
+  Benef i  t'Hr 


FT  VVage/Hr 


Lhscheduled 
Cost/XH 


Direct 
Vehicle  Cost/V\'l 


J 

7  8 

1 1    c.  ^ 
^)  1  .  D  D 

43    . 0  D 

0  ^ 

K 

\  /A 

.77  - 

Q7 

L 

16 

.  30 

$9.27 

1  .52 

67  - 

87 

N! 

10 

.31 

1 1  .96 

1  .45 

.69  - 

■  .95 

.  \ 

1& 

.  1^ 

N  /A 

1  .  34 

.59  - 

-  .87 

0 

1  ^ 

.70 

N/A 

1  .74 

.80  - 

■1.17 

P 

18 

.9c 

12.02 

1  .57 

.55  - 

-  .81 

Q 

15 

.34 

12  .Ob 

1  .38 

.88  - 

■  .97 

R 

18 

.20 

N  /A 

1  .74 

.61  - 

-  .91 

c 

!  A 

1-  ? 

N  'A 

1  .43 

1  .04  - 

-  1  .  34 

T 

l^- 

.80 

13.42 

1  .40 

.52  - 

-  .78 

U 

1  1 

.27 

.o7 

1  .50 

.48  - 

.62 

\' 

IS 

.15 

12.0^ 

2.40 

.62  - 

-  .81 

percent  of  the  total  service  (based  on  TVH  and  consisting  of  all  local, 
a  1 1 -da  y  ser  v  i  ce  ) . 

Both  5  percent  service  packages  consist  of  express-only  routes  selected 
on  i.'ie  DasxS  c:  pay/plat  ratio.  For  both  short  run  and  long  ran,  the 
pessimistic  assumptions  lead  to  negative  results:  private  operator  cost  is 
higher  than  transit  avoidable  cost.  Optimistic  assumptions  indicate  positive 
cost     savings,     ^     and     12.2  percent   for   the  short  run  and  23.2  and  22.2  percent 
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TABl£  C-15 

SY5TR.1  J  RESULTS 


Scenar  io  C^t  imis  tic  Pess  imis  tic  Most  Probable 

1  :     5  Perce-t  cf  T\^;,   g^ort  Run 

Syste-  J  $    724  ,308  $    556  ,467  $  703,990 

Private  Cperator  Cost  658,519  880,022  723,230 

Difference  65,789  -323  ,565  ^  -19,240 
Percent  of  Public  Agency 

Avoidable  Cost  91  -58%  -2.71 

2:     5  Percent  of  T\\i,   Long  Run 

Systerr,  J  $    857  ,627  $     713,457  $  840,662 

Private  Cperator  Cost  658,5  19  880  ,022  723,230 

Difference  199,108  -163,565  1  17,432 
Percent  of  Public  /^ency 

Avoidable  Cost  23.2%  -22.9%  14% 

3:     5  Percent  of  T'r.,   Sr.crx  Rur. 

Syst-'.-  :  $1,04  1,331  $    792,865  $1,008, 4^7 

Private  a-.era  tor  Cost  914,047  1,221,291  996,295 

D^:fference  127,284  -428, 42d  12,202 
Percent  of  Pav  1  i  c  Agency 

Avoidable  Cost  12.2%  -54%  1.2% 

4:     5  Perce.-.t  of  T^"-.,   Long  Rj"^ 

Svster,  J                        '  $1,174,650  $    974,887  $1  ,1  57,685 

Private  Cperator  Cost  914,047  1,221,291  99fc,295 

Difference  2b0  ,603  -246,404  1d1,390 
Percent  of  Public  Agency 

Avoidable  Cost             \  22.2%  -25.3%  13.9% 

5:     20  Percent  of  T^"H,   Express  ■'-  Local,   Long  Run 

Svsterr,  J                         '  $4,3  10  ,829  $3  ,727,055  $4,248,968 

Private  Cperator  Cost  3,137  ,575  4,392,681  3,549,937 

Difference  1,179,254  -665  ,626  699.031 
Percent  of  Public  .Agency 

Avoidable  Cost  27.3%  -17.8%  16.5% 

6  t     20  P  er  c en  t  c  f  TM-I.  Local  ,   Long  Run 

Svste-  J  $3,539,434  $3,153,243  $3,471,573 

Private  Cperator  Cost  2,387,14  1  3,438,620  2,704,8^1 

Difference  1,152,293  -285  ,  377  666,682 
Percent  of  Public  Agencv 

Avoidable  Cost             '  32.5%  -9%  19.2% 
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for  tlTe  long  run.  Results  are  similar  for  the  express  +  local  20  percent 
package,  ranging  frcrri  -17.8  to  27.3  percent. 

Thefe  res'jlt?  are  due  to  the  characteristics  of  the  express  service  and 
their  impact  on  the  private  driver  assunptions.  The  express  service  consists 
of  very  short,  difficult  to  corrbine  pieces  of  work.  Thus,  vehicle 
requirenents  are  high,  and  since  private  operator  indirect  costs  are  based  on 
vehicle  requirements,  private  overhead  costs  are  high.  In  addition,  about 
half  of  all  vehicle  rrales  are  deadhead  miles.  Finally,  the  private  driver  pay 
guarantees  assumed  are  very  costly  because  of  the  short  pieces  of  work 
involved.  Since  the  model  assumes  that  the  private  operator  cannot  interline, 
a  great  deal  of  guarantee  tirr»e  is  paid  in  the  pessimistic  and  most  probable 
p)-ivate  cost  estimBtes.  Thiese  ser\-ice  characteristics  lead  to  very  high 
private  operator  cost  estimiates.  For  exanrple,  the  most  probable  private  cost 
estiiTBte   for   the  5  percent   (TMi)  package   is  $4.44/R\M. 

Tiie  fourth  serx'ice  package  was  developed  to  deter;pine  wiiether  Icical 
service  could  be  more  effectively  contracted  for  tliis  transit  agency.  Table 
C- 1 5  sho^'.s  that  results  are  someuhat  more  positive,  but  the  pessimistic 
assumptions  still   predict  negative  cost  savings. 

Additional  service  packages  were  also  evaluated  for  systems  L  and  W. 
Table  C-lo  gives  results  for  System  L.  Two  different  5  percent  packages  were 
identified,  one  of  express-only  routes  and  one  of  regional  routes.  Expiress 
routes  provide  comrruter  service  from  residential  areas  to  downtown;  regional 
routes  are  long  distance,  mainly  peak-only  routes  which  link  neighboring 
corrmunities  within  the  metropolitan  area.  Like  System  J,  the  express-only 
p^id<.age  leads  to  very  negative  short-run  cost  impacts  under  the  pessimistic 
assumptions,  /gain,  this  seems  to  be  the  result  of  the  restrictive  private 
driver     pav     guarantees  assumed  and   the  nature  of  the  express  ser\'ice.  Long-run 
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TABLE  C-16 
Sli'STBvl  -L  RESULTS 


Scenario  Opt  imis  ti  c  Pess  imis  tic  Most  Probable 

1;     5  Percent,   Express      Rggional,   S-iort  Run 

Syster.  L  $2,725  ,404  $1,996,498  $2,398,535 

Private  Ctoera  tor  Cost  2,2  14,8  10  2,965,730  2,409,5  17 

Difference  510,594  -969,232  -10,972 
Percent  of  Public  Agency 

Avoidable  Cost             '  18. 7|  -48.5%  <1% 


2:     5  Percent,   I^izress      Regional,   Long  Run 

SysteTi  L          '                          $3  ,488  ,4  15  $2,996,938  $3,24Q,417 

Private  Operator  Cost                2,2  14  ,8  10  2,965,730  2,409  ,5  17 

Difference  1,273,605  31,208  839,900 
Percent  of  Public  Agency 

Avoidable  Cost                             3b. 5|  1.0%  25.8% 


5  Percent,  Express,  3r.cr*.  K 
Syste--  L 

Private  Operator  Cost 
Di  f  f e^en  ce 

Percent  of  Public  --^icency 
Avoidab  1  e  Cos  t 


T:,84  1  ,104 
2,395  ,214 

445  ,893 

15.7% 


$1  ,Q79  ,805 
3,471  ,790 

-1  ,491  ,895 

-75  .4% 


$2,4-:.  1  ,oq: 
2,o01  ,847 

-130  ,855 


5  Percent,   Express,   Long  Run 

Svste-  L  $3,5  62,8  74 

Private  Crr-rator  Cost  2,305,214 

Di  f  ference  1  ,  lo7  ,660 
Percent  of  Public  Agency 

Avoidable  Cost  32.8% 


$2,960,377 
3,471  ,790 

511  ,413 

-17  .3% 


$3, 283,940 
2,601  ,847 

682,093 

20.8% 


5:     20  Percent;   Express,  Regional,   and  Local;   Lone  Run 

Svste-  L  $21  ,232,450  $18  ,9  15  ,709  $19,574,538 

Private  Cp-era  tor  Cost  13,129,228  15,423,822  14,307,5d2 


Di  f  ference  8,103,  222 

Percent  of  Public  .Agency 

Avo  i  dab  1  e  Cos  t  37.7% 


3,491 ,887 
18.5% 


5  ,266  ,97b 
26.9% 
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result?  are  more  favorable,  as  the  relatival  >  hig'.  private  service  costs  are 
offset  b\  decrease^  in  transit  agenc>  indirect  costs.  TVif  21  percent  ser\'ice 
packagp'  results  are  pc^sitive  and  quite  significant,  frcrr-  18.5  to  37.7 
p>ercent.  T^':es^  sas-ings  are  equivalent  to  froT  4  tC'  alrr)ost  10  percent  of  total 
annual  oj^-rating  cost,  far  beyond  tr;e  rragrnitude  of  more  traditional  cost 
sa\"in^.  strat'=gies.  (V  te  tna  t  p-.a^t-tim^  cirivers  are  accounted  for  in  tiiese 
estiT^tes.)  Tn<^  S-.s  ter^  L  case  stud\-  results  indicate  that  large  saving?  can 
be  realize-:  fro'  ser\icr-  contracting,  but  initial  LTipl  ei->en  ta  t  i  on  would 
possit^'lx   res-^lt    m   larg*    short-tern,  losses. 

Casf'  St  re-ults  for  5.s  te~)  N',  arc  give:,  m  Table  C-17.  The  t  percer.t 
5  erv  1  cf  p/1  o-;.i  g-  w.-;"-  se  1  fc  t»--  i  fi*-  b-a<-  ;  <•  of  pt  \  f  1  a  t  ratio,  an..:  is  mad--  ur  of 
r<  c'r' -c>;,  ! r         ^    i  ;»;■..-.  t''-  ;  e-  t.r»'.'.    .>. .  t      '.r.;:-:    ru!;'=.     TV,e<^e     tripp'^rs     are  ru.' 

i  t   •'        .' ;  I"  ■•.  *  •"  a:  .       ;     v.  r'  .-.^   i.>\' <■  •■  t  ;■■  -      '  rk  \  '.    rog::^r   drive''^.     Dt'  i 

driver  as  s  i  g'/-t  •  t  ass^r-;  t  i  on-  r '  a  t  o  :  I  refU-ct  t  '.'•se  con ':  i  I  ;  •  -  . 
Siort-ru'  i-\y'u\<-  ^  x*.  ;  t  a  :  :•  r.i-.-j'  ,  Ira  -t-  t  4.  percent,  with  a  nrj-t 
P'-d'a:  b      e-tr-..t'      f  :      b      T-'r'.-:  •.  1      b;.ng-r^n  Or  t  r:^-.  t--"^    fi^r    the  5  p^-rcf-nt 

sc^ri.i'  ;>  a;-'  p i '.  i  \  •  a'.:,  ag.-..'  :.a'.-  :■.  \'  .  rang*- .  lb'"  lO'ig  run  most  pro^^a'"!'^ 
f»  r  cer,  t  J  g'  »:  -  t  1-:..  is  norT  t:..v.  doX>b-'  tti*^  short-ru:.  estmiate,  reflecting  thie 
larg'    co:.  t  r' ] :  t  1  >'.  n  '.  f    indir».'t    c.v-t-    tc^  f  v  t  en  t  i  a  1    cC'.~t  saN-mg'^. 

Iv"..^  c:i:!>rer.t  J  l  p»^rc'-:.*.  p>c:Ckage^  were  estirr.atec  for  S\s  te-  \'.:  one 
pr  edof-.i  nan  t  1  \-  express  ser\'icf  and  one  all-da\  ser\'ice.  The  local  service 
pac]-;agf  w.as  used  to  determine  v-betner  contracting  all-dav  service  coulc  rer^il 
in  similar  cost  sa\-ings.  Kbdcl  results  shio'^  that  cc-st  sa\-ing?  for  the  a  1  1 -da  \ 
ser\'ic-"  packag*"  {2^-^  y>rce:,  t  tc  5  1  p^^c^nt)  are  greater  than  for  the  express 
service  package'  (b  to  4'  percent).  !iov,e\'er,  ttie  most  probable  estimates  arc 
quif^'   sinula?-.  ana",\'sis   cf     these     a-i-::tional      service     packages      leaa*^  to 

sor.i'"      m  ter*3r- :  mg     p.'S'^it  ] i  p.  t  cr  jrre  ta  t  i  on?  .        If     tlie     p'- iva  te    c.'-^t  e-tin-ction 
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TABLE  C-17 

SYSTR^  M  RESULTS 


Scer.ar  i  c 


Optimis  ti  c 


Pessimistic        Most  Probable 


1:     5  Percent,  Peak  Cr.ly,   aiort  Run 

Sys  terr.  M  PTl93  ,  25  5 

Private  Curator  Cost  2,531  ,031 

Difference  1,662,224 
Percent  of  Pi±)lic  Agency 

Avoidable  Cost  401 


$2,433,975 
3,482,430 

1  ,048  ,455 
-43% 


$3,313,074 
2,821 ,213 

491  ,861 

15% 


5  Percent,  Peak  Cr.ly,   Long  Pom 

Sys  terr.  N!  '      |4  ,944  ,373 

Private  Cp-erator  Cost  2,531  ,030 

Difference  2,413,343 
Percent  of  Public  Agency 

Avoidable  Cost  49% 


$3,541 ,123 
3,482,430 

58 ,693 


$4 ,242, 207 
2,821 ,213 

1  ,420  ,994 

33% 


3:     2!~  Percent,   Express,   Long  PvUn 

Sy^ler:  V.            '  ^8  ,4  73,  1  13 

Private  Operator  Cost  9,920,749 

Difference  8,552,364 
Percent  of  Public  Agency 

Avoidab le  Cos  t  46% 


$15  ,697  ,4  15 
13, 107 ,605 

2,589  .8  10 

16% 


$17 ,619  ,7 J7 
11  ,040  ,19  1 

6 ,57Q ,526 

37% 


20  Percent,  All   Lev,   Long  Puon 

Sys  ten;  \:                   ^                 ^^,146, 254  $17,930,333  $18,038,294 

Private  Operator  Cost                8,871,570  12,785,908  10,500,173 

Difference  9,274,684  5,144,425  7,538.121 
Percent  of  Pab  1  i  c  .Agency 

Avoidable  Cost             '                51%  29%  42% 


methods  are  reasonable,  then  cost  savings  is  apparently  not  closely  tied  to 
the  type  of  ser.-ice  selected  for  contracting.  This  result  is  not  surprising, 
since  in  effect  tne  estimation  methods  assume  similar  cost  structures  for  both 
public     and    private    operators.      That     is,     the    re  la  t  ive  cost  of  peak  service 
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conpared  to  all-day  service  if  similar  for  both  the  private  and  public 
operator.  The  alternate  interpretation  is  that  the  peak  service  private 
operator  cost  model  tends  to  overestimate  likely  private  operator  costs.  This 
interpretation  is  also  reasonable,  simply  because  a  private  operator  with  a 
four-hour  minimum  guarantee  would  not  be  able  to  successfully  bid  on  a 
peak-only  service  package. 

Tne  renaming  ten  case  studies  include  only  two  service  packages,  one 
for  5  percent  and  one  for  20  percent  of  the  total  service,  based  on  total 
platform  hours.  In  all  cases,  routes  are  chosen  on  the  basis  of  the  pay/plat 
ratio.  No  atter.pt  is  made  to  choose  more  realistic  service  packages  (e.g., 
from  the  same  garage  or   the  same  geograj±iic  area). 

Results  for  Systen:  K  are  presented  in  Table  C-18.  Siort-run  impacts  for 
Ihe  5  percer,;  scenario  range  from  -25  to  20.1  percent.  (A  most  probable 
sho^t-ran  estimate  was  not  computed  for  any  of  the  remaining  systems.)  Long- 
run  irrpacts  ^re  positive,  with  a  most  probable  estim.ate  of  almost  30  percent. 
Results  for  the  20  percent  service  package  are  similar  in  magnitude.  T~ies-'> 
results  are  irxire  consistent  with  previous  public/private  cost  comparisons.  It 
mri\  be  note:  that  this  agency  has  rather  favorable  driver  work  rules  and  a 
lower  than  average  w.age  rate.  Hc^vever ,  these  ad\'antages  are  offset  by  its 
high  peak/base  ratio. 

Again,  the  range  of  estimates  is  due  primarily  to  the  difference  in 
private  operator  cost  estimates  resulting  from  driver  pay  guarantee 
assumptions.  For  exanple,  in  the  20  percent  package,  the  addi  t  iona  1  driver 
pay  due  to  the  four-hour  pav  guarantee  in  the  pessimistic  estimate,  is 
$710,000,  or  about  Q  percent  of  the  total  contract  cost.  In  addition,  the 
pessimistic  estimate   includes  the  transit     cost     interlining    penalty    as  well. 


C-30 


TABLE  C-18 

S^'STEX'l  K  RESULTS 


Scenar  i  o 

Op{ imis  t  i  c 

Pess  imis  tic 

Ktost  Probable 

1:     5  Percent,   S^^ort  Ruri 

Sys  ter-.  K 

$2,  065 ,767 

$1  ,634  ,950 

N/A 

Private  Operator  Cost 

1,649,741 

2,046,574 

N/A 

Di  f  ference 

416  ,026 

-411  ,624 

N/A 

Percent  of  PuL' 1  i  c  .Agency 

Avoidable  Cost 

90    1  S- 
C\J  •  1  i 

2:     5  Percent,   Lon^  F^-. 

Sys  terr,  K 

$2,523,  /2'^ 

$2,077,167 

$2, 507 ,984 

Private  Cperatcr  Cost 

1  ,64V  ,74  1 

Z , U40  ,  5  /4 

1  ,  r  68  ,  22  8 

Di  f  ference 

873  ,988 

30 ,593 

739  ,756 

Percent  of  Pub^  I  i  c  .■^ency 

Avoidab  i  e  Cos  t 

64  .bo 

1.5-0 

29  . 5  -c 

^:      2'  Percent,   Lone  Run. 

S\"S  te"'  K 

$^  ,183,029 

$8,  ,620  ,804 

$^  ,1  25  ,8  7  1 

Private  Cperatcr  Cost 

t), 109  ,399 

7,78  1  ,093 

b  ,581  ,88  1 

Di  f  ference 

3 ,074  ,530 

839  ,801 

2,543  ,000 

Per  cen  t  of  Pub  lie  Ag en cy 

Ave i  dab  1  e  Cos  t 

35  .5% 

9  .7% 

27.Q'^c 

The  20  percent  most  probable  service  contracting  savings  are  equivalent  to  4 
percent  of  the  total  annual  operating  cost. 

Results  for  Sys  ter,  N  are  given  in  Table  C-19  .  Short-run  results  foi-  the 
5  percent  ser-v-ice  package  range  frcm  no  savings  to  an  increase  in  service  co^  t 
of  SO  percent.  Ho^'ever ,  long-run  results  indicate  transit  agency  cost  savings 
of  2.3  to  32.7  percent.  The  large  difference  between  short-run  and  long-run 
results  indicates  that  indirect  costs  make  up  a  large  proportion  of  total 
costs.       T!nis     is     particularly     true     i  n   the  pess  imis  t  i  c  es  t  irrB  te  ,  a  ?   i  t  ma  y  be 
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TABLE  C-19 

SYSTEM  K  RESl'LTS 


Scenar  i  o 

Opt  imis  t  i  c 

Pess  imis  t  i  c 

Ktost  Probable 

1  : 

5  Percent  ,   Snort  PoLn 

t)   314  333 
1 ,318 ,246 

Sys  teri  K 

Private  C^erator  Cost 

^    992  464 
1  ,788,707 

N/A 
N/A 

Dl  f  f erence 

Percent  of  Public  Agency 
A\'oidable  Cost 

-3,913 
<  1% 

-796,243 
-80. 2% 

N/A 
N/A 

2  ; 

5  Percent  ,   Long  R'^n 

$1  ,940,415 
1  ,456  ,057 

Sys  teT;  N 

Private  Operator  Cost 

il  .<^59  ,734 
1  ,3  18  ,246 

$1  ,83  1  ,08d 
1  ,788  ,707 

Di  f  f er  en  ce 

Percent  of  Put' 1  i  c  Agency 
A\"o  i  'Jal'i  i  e  Cos  t 

641  ,488 
32.7% 

42,379 
2.  3% 

484,358 
25% 

3  : 

20  Pe:-C'~rnt  ,   Lon-  Van 

$7,715  ,277 
5,044,4  15 

Syste-.  N 

Private  Operator  Cost 

$7,7Q1  ,335 
4  ,631  ,818 

$7,123,739 
5  ,9b6  ,380 

Di  f  f  erence 

Percent  of  Public  fiqency 
Avoi  dab  1  e  Cos  t 

3 ,159  ,517 
40.6% 

1  ,  157  ,  358 
16  .2% 

2,670  ,8d3 

recalled  that  only  half  of  the  direct  maintenance  labor  cost  is  assumed 
variable  in  the  short  run  (Table  C- 1 2 ) .  The  20  percent  service  padcage 
estimates  cost  sa\'ings  of  16.2  to  40.6  percent,  with  a  most  probable  estimate 
of  34.6  percent.  These  results  indicate  savings  of  3  to  8  percent  of  the 
total  annual  operating  costs.  System  K  costs  and  operating  characteristics 
are  quite  representative  of  the  large  system  group.  \'iage  rates,  work  rules, 
and  other  factors  are  quite  typical.  As  will  become  apparent,  the  long-run 
results   for  Sys ten  N  are  also  quite  typical. 
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In  contrast  to  System  N,  System  O  is  one  of  tlie  highest  cost  trdns  i  t 
agencies  in  the  group.  Average  hourly  cost  is  second  highest  within  this 
group  and  the  di"  iver  wage  plus  benefit  rate  is  the  highest.  Part-time  drivers 
make  up  7  percent  of  the  v.orkforce,  but  wages  and  benefits  are  similar  to 
those  of  full-timte  drivers.  Despite  a  moderate  peak/base  ratio,  schedule 
efficiency  is  modest,  reflecting  the  restrictive  work  rules  existing  at  this 
agency  (e.g.,  a  ten-hour  spread  threshold,  and  a  three-hour  guarantee  for  all 
extra  work). 

Results  for  Sys  terri  O  are  given  in  Table  C-20.  Surprisingly,  short-run 
results  for  the  5  percent  ser\'ice  package  range  from  -59.9  to  27.8  percent, 
and  long-rur.  results  range  frorri  26  percent  to  50,6  percent.  The  implication 
here  is  that  service  contracting  will  result  in  substantial  cost  savings  in 
the  long  run,  but  rev  also  generate  significant  short-run  losses.  The  extent 
of  possible  losses  depends  on  the  rate  at  which  direct  maintenance  and 
indirect  costs  ca;:  be  reducec,  and  the  extent  to  which  interlining  affects 
schedule  efficiency.  The  20  percent  service  package  predicts  slightly  greater 
cost  savings,  frotr,  35.2  to  54  percent,  with  a  most  probable  estimate  of  nearly 
50  percent.  Savings  of  this  magnitude  are  quite  significant,  representing  6 
to   10  percent  of  the  total   annual   operating  cost. 

System  P  results  are  given  in  Table  C-21.  Like  System  O,  Systemi  P  is  a 
relatively  high-cost  agency.  HoA-ever ,  work  rules  are  less  restrictive, 
part-timte  drivers  are  more  effectively  utilized,  and  other  direct  cost 
elenents  are  lewder.  Snort-run  results  indicate  a  range  of  11.6  to  -55.6 
percent.  Interlining  impacts  are  less  extreme  for  System  P  because  a 
relatively  srrElier  proportion  (less  than  40  percent)  of  the  runs  of  the 
selected  routes  are  interlined.  Long-run  results  for  the  5  percent  package 
range     frorr.    3.7     to  31  percent,  substantially  lower  than  for  Syste.ri  O,  as  would 


TABLE  C-20 

S^'STBsl  O  RESULTS 


i 


Scenar  i  o 

Ctot  imis  t  i  c 

Pess  imis  t  i  c 

Kios t  Probable 

1:     5  Percent,   Snort  Run 

Syste-Ti  0 

$2,839,730 

$1  ,782,366 

N/A 

Private  Operator  Cost 

2,040,053 

2,850 ,024 

N/A 

Di  f  f  er  ence 

790  ,677 

-1 ,067 ,658 

N/A 

Percent  of  Public  Aqency 

Avoi  dab  1  e  Cos  t 

27.8% 

-59.9% 

N/A 

2:     5  Percent,   Long  Run 

Sys  tem  O 

$4,152,094 

$3.850 ,637 

$4,037,4b5 

Private  Cf^erator  Cost 

2,049,053 

2,850  ,024 

2, 225  .587 

Di  f  fer  ence 

2, 103  ,04  1 

1  ,000  ,6  13 

1  ,81 1  .878 

Percent  of  Public  /^ency 

A\-oi  dab  1  e  Cos  t 

50.6% 

26% 

44.9% 

3:     20  Percent,   Long  Pujn 

Sys  te-r.  C 

$lo  ,823,833 

$1  5  ,753, 351 

$1';  ,373,401 

Privat*^  Q:>erator  Cost 

7,729,8d3 

10 ,203,670 

8  ,3o6  ,848 

Di  f  fer  ence 

0  .093  .970 

5  ,549  ,661 

8  ,006  .553 

Percent  of  Pab  1  i  c  .Agenc)- 

A\-oidab  le  Cos  t 

54% 

35  .2% 

48.9% 

be  exp>ected.     Long-run  results 

for   the  20  percent 

package  are 

fr  cn    15.6     to  3 

percent,    with    a    most     probable     estimate    of    28.5     percent.      These  savings 


estimates  amount  to  frcm  2.6  to  6.5  percent  of  the  total  annual  operating 
cos  ts . 

Sys  tem  0  is  one  of  the  srr^  1  1  er   transit  agencies   in     this     group.  Average 
hourly     costs     are    modest.       I>  iver    wages     and    benefits     are  also  modest,  and^ 
part-time  drivers  are  used     effectively.      Vvork     rules     are     fairly     typical  of 
other     transit     agencies     of     similar     size.       Results   for  Sys tem  Q  are  given  in 
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TABLE  C-21 

SYSTBvl  P  RESULI5 


Scenar  i  o 


Opt imis  t  i  c 


Pess  imis  t  i  c 


Ktost  Probable 


1:     5  Percent,   Siort  Run 

SystOT:  P  $2,680,309 

Private  Operator  Cost  2,369,563 

Difference  310,746 
Percent  of  Public  >^ency 

Avoidab  le  Cos  t  11.6% 


$1  .939,105 
3,022,326 

-1  ,083,221 
-55.9% 


N/A 
N/A 

N/A 
N/A 


5  Percent,  Long  Pj-in 

Systerr!  P  $3,448,805 

Private  C^erator  Cost  2,369,563 

Difference  1,079,242 
Percent  of  Public  /Agency 

Avoidable  Cost  31% 


$3,  137,938 
3,022,326 

1 15  ,612 

3.7% 


$3,  243,385 
2,549,189 

696  , 196 

21  .4% 


3:     20  Percent,   Long  Ran 

SysteT.  P  $12,528,1^8  $1  1,850,666  $12,111,2^9 

Private  C^erator  Cost  7,Q21,103  9,999,b99  8,n53,b71 

Difference  4  ,b07  ,095  1  ,850  ,967  3,457,628 
Percent  of  Public  j^ency 

Avoidable  Cost              '  3d%  15.6%  28.5% 


Tat?le  C-22.  For  fne  5  percent  service  package,  the  nios  t  notable  result  is  the 
relatively  sith  1 1  difference  between  short-run  and  long-run  transit  agency 
avoidable  cost,  indicating  that  indirect  costs  make  up  an  unusually  small 
proportion  of  avoidable  costs.  Consequently,  short-run  and  long-run  results 
do  not  differ  as  much  as  in  the  previous  case  studies.  Short-run  results 
range  froT;  -56.0  to  5.1  percent;  long-run  results  range  from  -28.8  to  11 
percent,  with  a  most  probable  estiTate  of  no  change  in  cost  due  to  service 
contracting.      Tne     20     percent  service  package  estimates  cost  savings  of  4.9  to 
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TABLE  C-22 


Scenar  i  o 

Cpt  imis  t  i  c 

Pess  imis  t  i  c 

Most  Probable 

1:     5  Percent,   S^iort  Pom 
Sys  tenn  0 

Private  Cj^erator  Cost 

$1  ,054  ,643 
1  ,001  ,950 

$    870  ,454 
1  ,357  ,978 

N/A 
N/A 

Di  f  f  erence 

Percent  of  Public  j'^ency 
Avoidab  1  e  Cos  t 

53,693 
5.11 

-487,524 
-56  .01 

N/A 

N/A 

2:     5  Percent,   Long  Paari 
Sys  teTi  Q 

Private  Cfierator  Cost 

$1  ,130  ,522 
1  ,001  ,950 

$1  ,054  ,076 
1  ,357,978 

$1  ,1  25  ,548 
.  1,124,762 

Di  f  fer ence 

Percent  of  PuLi  1  i  c  .-^enc}' 
Avoidab 1 e  Cos  t 

12S  ,572 
11% 

-303,902 
-28.8% 

822 
<  1% 

3:     20  Percent,   Ix)ng  P>un 
Sys  te-.  0 

Private  QDerator  Cost 

$4,40  1  ,4  88 
3,44b  ,1 17 

$4  ,735  ,5  f''3 
4  ,502,897 

$4,3£7 ,323 
3,710  ,337 

Di  f  f  er  en  ce 

Percent  of  Public  ^ency 
Avo  i  dab  1  e  Cos  t 

955,371 
21.7% 

232,690 
4.9% 

67b, 986 
15  .4% 

21.7  percent,  or  1  to  4  percent  of  the  total  annual  operating  cost.  For  this 
transit  agency,  interlining  is  a  significant  factor,  as  over  80  percent  of  all 
runs  in  both  service  packages  are  interlined.  Thus  potential  contracting  cost 
savings  would  be  highly  dependent  on  the  extent  to  which  adverse  effects  on 
the  remaining  schedule  could  be  avoided. 

Sys  t©Ti  R  is  one  of  the  largest  case  study  agencies.  Hourly  costs  are 
slightly  belo'A  average  for  a  large  transit  agency.  EViver  costs  are  among  the 
highest   in   the  sample,  and  there  are  no  part-time  drivers.     \VDrk  rules     are  not 
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unusually  restrictive.  System  R  results  are  presented  in  Table  C-23.  Q'.'ing 
to  the  way  routes  are  organized,  a  significant  portion  of  both  service 
packages  is  made  up  of  all-day  service.  Short-run  estimates  are  from  -10.1  to 
29.5  percent,  and  long-run  estiirates  are  from  11.9  to  40.8  percent  for  the  5 
percent  service  package.  The  most  probable  estimate  is  34.2  percent.  These 
results  indicate  that  short-term  losses  due  to  contracting  are  not  very 
likely,  and  long-term  inpacts  are  likely  to  be  quite  favorable.  Estimated 
cost  savings  for  the  20  percent  service  pad<.age  are  similar:  frorr;  16.8  to 
43.4  percent.  Potential  savings  due  to  service  contracting  are  quite 
s  i  g-.  i  f  i  caj"it  for  System  R;  total  annual  operating  costs  could  be  reduced  by  2.7 
to  7.6  percent,  and  would  most  probably  be  reduced  by  about  6  percent. 

SysterT;  S  is  another  high-cost  agency.  In  this  case,  high  average  hourly 
costs  are  attributable  to  unusually  high  direct  vehicle  costs  (lahle 
C- 1  4 ) — significantly  higher  than  any  other  case  study  agency.  Qitlying  values 
are,  of  course,  .susp>ect;  hcMever  ,  furtlier  investigation  of  the  data  did  not 
reveal  any  obvious  inconsistencies.  I>iver  costs  are  quite  low,  and  all  other 
operating  characteristics  are  typical  of  the  large  system  group.  Table  C-24 
gives  results  for  System  S.  The  5  percent  service  package  consists  entirely 
of  peak-only  or  highly  peaked  ro'^tes;  the  20  percent  service  package  also  is 
highlv  peaked.  Eecause  of  data  limitations,  administrative  costs  are  not 
subject  to  the  alternative  assumptions.  Thus,  there  is  one  less  source  of 
variation  in  these  estimates.  TVie  5  percent  service  package  short -run 
estimates  are  -21.1  percent  and  25.3  percent,  indicating  that  short-run  losses 
arc     c-ito     }.i'EL-iL.-,  r.iZ'S'   proi^aDle   long-ra-",  j-es^lt   is  2o.l   percent  with  a 

range  of  7.4  to  3  1.4  percent.  The  20  percent  service  package  cost  savings 
estimates  have  a  much  smaller  range,  fromi  20.3  to  36.4  percent.  In  terms  of 
total   annual   operating  costs,   cost  savings  amount   to  be^veen  3  and  6  percent. 
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TABL£  C-23 

SCTEK^i  R  RES'JLIS 


Scenar  i  o 

C^Dt  imis  t  i  c 

Pess  imis  t  i  c 

Most  Probable 

1:     5  Percent,   Siort  Run 

Sys  t&T:  R 

$3,982 ,601 

$3,507,027 

N/A 

Private  Cperator  Cost 

2,835  ,024 

3,859,746 

N7A 

Di  f  f  er  en  ce 

1  ,\Al 

-352  ,7  19 

N/A 

Percent  of  Public  j^ency 

Avoidab 1 e  Cos  t 

29.5% 

-10.1  % 

N/A 

^:     J  rercent  ,   Long  kuj; 

oys  lenTi  k 

t  '     7  Q  1     (\  A  A 

7  0  9    '3  9  0 

Private  Cp-eratcr  Cost 

2,835  ,024 

3,859,740 

3,091  ,814 

Ci  f  f  er  en  ce 

1  ,  7  3  0  ,  U  U 

I  ,  D  1 U  ,  9  J 

Per  cei'i  t  of  Putj  lie  ^Apen cx 

Avoidab ] e  Cos  t 

40.8% 

11  .9% 

34 .  2% 

3:     2('  Percent,   Lc  c  Run, 

Sys  te;;-  R 

$1^^  ,5  58  ,b52 

$17  ,749,^^37 

$19,191  ,^40 

Pri\'ale  Cf-e'-dtor  Cost 

11  , 0 ;  7  , 7  4  5 

14  ,7b9  ,427 

12,  34b  ,337 

Di  fference 

8  ,4  90  ,^^07 

2,980  ,5  10 

6  ,845  ,603 

lerceni   oi   rnj^  i  i  c  /it  e  n  c  \ 

A\'oidab  1  e  Cos  t 

4  3.4% 

16  .8% 

35  .7% 

Syste-Ti  T  is   the  largest 

agency   in  the 

sample.     It  also 

has     the  highes 

average    hourly     cost.  Full 

-time  driver 

costs     are  among 

the  highest  in  thi 

group,  but  lcw.er  cost  part-time  drivers  are  used  extensively.  Use  of 
part-time  drivers,  together  with  a  moderate  peak/base  ratio,  probably  accounts 
for  the  relatively  efficient  pay/plat  ratio.  Results  for  Sys  tern  T  are 
presented  in  Table  C-25.  The  5  percent  service  package  contains  peak-only  and 
heavily  pea'K-nr  i  en  ted  routes.  The  20  percent  service  package  is  also  heavily 
peaked,  b,jt   sor;r-  a  1  1 -day  ser\-ice  v.-as  also   included.     S^iort-run  results     for  tiie 
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TABLE  C-24 

S^^Rl  S  RESULTS 


See 

nario 

Cpt  imis  t  i  c 

Pess  imis  t  i  c 

Most  Probable 

1 : 

5  Percent,   2iort  Run 

SysteT,  S 

Private  Operator  Cost 

$6,000,471 
4,484  ,556 

$4,754,207 
5  ,757  ,587 

N/A 
N7A 

Di  f  fer  ence 

Percent  of  Public  j^ency 
Avoidab le  Cos  t 

1  ,5  15 ,9  14 
25  .31 

-1  ,003 , 380 
-21.11 

M  /  A 

N7A 

2  : 

5  Percent ,   Long  Run 

$6,537,212 
4  ,484  ,557 

$6,217 ,639 
5  ,757  ,587 

Sys  te~  S 

Private  Cperator  Cost 

$6,537,212 
4  ,833,644 

Di  f  fer  ence 

Percent  of  Public  .•^ency 
Avoidab le  Cos  t 

2,052,655 
31.4% 

460  ,052 
7.4% 

1 ,703 ,568 
26.1% 

3  : 

2C  Percent,   Lon^  Run 

Sys  ten-  S 

Private  Cperatcr  Cost 

$21 ,884 ,560 
13,^27,777 

$19  ,447  ,900 
15  ,491  ,112 

$21  ,884  ,560 
14  ,73  1  ,723 

Di  f  fer  ence 

Percent  of  Public  /igency 
Avoidab 1 e  Cos  t 

7  ,95o  ,783 
3b  .4% 

3  ,956  ,788 
20.  3% 

7,152,837 
32.7% 

5  percent  packag'^  are  10.  1  percent  and  -46  percent.  Long-run  results  are  35. H 
and  13  percent,  with  a  most  probable  estimate  of  23.7  percent.  Given  the 
relatively  modest  direct  cost  parameters  of  Sys  tern  T,  the  large  difference 
between  short-run  and  long-run  results  is  reasonable.  It  implies  thn  t 
indirect  costs  are  a  critical  factor  in  potential  cost  savings,  and  long-ruji 
net  impacts  would  depend  on  the  rate  at  \^hich  indirect  costs  would  be 
reduced.  The  20  percent  estimates  predict  larger  savings,  ranging  fror.  23.7 
to  43.3  percent,  with  a  most  probable  estimate    of    almost     35     percent.  These 
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TABLE  C-25 

SYSmi  T  RiSULIS 


Scenar  i  c 

Op  tirriistic 

ppcc  imi stir 

1 :     5  Percent  ,   2",  or  t 

Run 

$4,657 ,334 
4  ,185  ,564 

$3,496,763 
5,107,175 

Sys  tern  T 
Private  Operator 

Cost 

iNVA 
K/A 

Di  f  f er ence 

Percent  of  Public  /^ency 
Avoidab le  Cos  t 

471  ,770 
10.11 

-1  ,610  ,412 
-4b. 0% 

N/A 
N/A 

2 :     5  Per cen t ,  Long 

Syste-  T 
Private  QDerator 

Cos  t 

$6,518 ,365 
4,185  ,564 

$5,869,857 
5,107,175 

$5,920,045 
4,51b  ,821 

Di  f  f  er  en  ce 
Per  cen  t  of  p-jb'  1  i 
■\voidab  le  Cos  t 

c  .'^ency 

2,332,801 
35  .8% 

7b2,682 
13% 

1  ,403  ,224 
23. 7^0 

3 :     20  Percent ,  Long 

$22,739,642 
14  ,850  ,927 

Sys  te-  T 

Private  Cperator 

Cos  t 

$23,8Q5  ,1  12 
13  ,  55b  ,453 

$22,629  ,1  88 
17  ,254 ,4  32 

Di  f  f  er  en  ce 
Per  cen  t  of  Pub  1  i 
Avoidab 1 e  Cos ' 

c  Agency 

10, 338  ,659 
43.  3^c 

5 , 374  ,756 
23.71 

7  ,888  ,7  15 
34  . 7  1 

savings     would  have 

a     s  ign 

i  f i  can  t   impa  c  t 

on  system  operating 

cos  ts  .     The  mos 

probable  estimate  would  result   in  a  6 .6  percent  annual  operating  cost  savings. 


Sys  t err:  U  is  the  lcv,est  cost  transit  agency  in  this  group.  Costs  and 
operating  characteristics  are  quite  unusual  for  larger  systems  and  more 
typical  of  tne  meaium-sized  systems  discussed  in  Section  C.2  above.  Sys  tern  V 
provides  very  little  peak  service.  Driver  work  rules  and  wages  are 
exceptionally  favorable.  The  spread  threshold  is  13.5  hours,  and  extraboard 
drivers  have  a   lov.er  wage  rate   (starting  at  $b.00  per  hour)  and  a    biweekly  pay 
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guarantee.  Consequently,  very  little  overtime  or  guarantee  time  is  paid,  as 
reflected  in  Sys  terri  U's  very  lou-  pay /plat  ratio. 

Tne  cost  estimation  procedure  was  modified  in  several  ways  for  System 
U.  It  was  not  possible  to  estimate  short-run  avoidable  costs  because  of 
limited  data  availability.  The  lovver  extraboard  driver  costs  had  to  be 
incorporated  into  the  model.  Private  operator  cost  estirmtion  also  required 
nx)di  f  i  ca  t  i  on  ,  as  vehicle  requiranents  for  the  service  package  could  not  be 
identified.  Thus,  o\'erhead  costs  are  calculated  as  a  factor  of  driver-related 
and  mileage  costs.  Driver  and  mileage  rates  were  also  reduced  to  better 
reflect  the  lov.  prevailing  wage  rates  in  this  area.  (However,  the  assuned 
private  driver  cost  rate  is  still  higher  than  the  transit  agency  starting 
dr  iver  ra  te  .  ) 

Case  stud}-  results  for  System  U  are  given  in  Table  C-26.  As  expected, 
the  predicted  results  of  sei^'ice  contracting  are  not  favorable.  Pessimistic 
estimiates  for  bot!i  service  pcckages  are  negative,  and  optimistic  estimates  are 
quite  rrodest.  Tne  mosl  probable  estirrBtes  are  insignificant.  Given  the  error 
of  these  estimates,  the  results  indicate  that  System  U  would  not  realize  an\' 
long-term  savings  frorri  service  contracting.  These  results  are  quite 
reasonable,  given  that  w-sges  and  work  rules  at  System  U  are  comparable  to 
those  assLmec   for   the  private  operator. 

Sys  temi  \'  is  also  one  of  the  smaller  agencies  in  this  group,  and  is  a 
one-garage  operation.  Hourly  costs  are  below  average.  Relatively  little 
peak-only  service  is  operated  by  System  V.  Work  rules  are  not  unfavorable, 
wi  tn  the  possible  exception  of  a  limiitation  on  interlined  runs.  The  full-timie 
driver  wage  is  high,  but  lov^-er  cost  part-time  drivers  are  being  used  to  the 
maximoT,    extent     allowed.      The    unscheduled     cost     calculated     for     System  \'  is 
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•MIZ  C-26 

SYSra:  U  RE^JLTS 


Scenar  i  o 

Qjt  imis  t  i  c 

Pess  imis  t  i  c 

Most  Probable 

1  : 

5  Percent,   2"iort  RuTi 

N/A 

N/A 

N/A 

2  : 

5  Percent ,   Long  Run 

Sys  lerri  L 

Private  Cperator  Cost 

$1  ,267  ,05b 
1  ,083  ,  82  1 

$1  ,157  ,801 
1  ,3/7,218 

$1  .241  ,94  8 
1  , 25  1  ,096 

Di  f  f eren ce 

Percent  of  Public  Agency 
Avoi  dab  I  e  Cos  t 

183,235 
14.5% 

-219  ,419 
-19% 

9  , 148 

1  & 

■I  0 

3: 

20  Percent  ,   Lone  Pujn 

$4,c*2o,Q14 
4  ,17b  ,5bl 

Sys  teT:  U 

Private  Cfjerator  Cost 

$4,622, 184 
5,33b  ,599 

$4,877  ,700 
4,7b5  ,584 

Di  f  f  er  en  ce 

Percent  of  PuL>  1  i  c  Agency 
A\-oidai3 1  e  Cos  t 

750,353 
15.2% 

-7  17  ,4  15 
-15.4% 

112,116 
2.3% 

unusually  high  (Table  C-14),  but  because  of  data  1  iTii  ta  t  i  ons  could  not  be  more 
thoroughly  investigated. 

Table  C-27  gives  results  for  Syste-r.  V.  The  5  percent  service  package 
contains  highly  peai-;ed  ser\-ice.  Because  so  little  extra  peak  service  is 
provided,  the  20  percent  package  is  primarily  all-day  service.  In  both  cases, 
interlining  is  not  a  factor,  as  only  12  percent  of  all  the  selected  runs  were 
interlined.  Short-run  results  are  -lb. 2  and  17.9  percent,  and  long-term 
results  are  11.6  to  29.5  percent  for  the  5  percent  package.  The  most  probable 
estin-iate  is  20  percent.  Twenty  percent  savings  are  similar  with  a  range  of 
5.5  to  33.1  percent  and  a  most  probable  estirrEte  of  21.6  percent.  In  terms  of 
annual     operating     ccjs  t  ,   tliese  savings  range   from  1   to  6  percent.     These  results 
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TABLE  C-27 

SYSTEX;  V  RESULTS 


Scer.ar  i  c 

1 :     5  Per  cer.t  ,   S-.crt  Ru-n 
Sys  te-r.  V 

Private  QDerator  Cost 
Di  f  ference 

Percent  o:  P.^- 1  i  c  /^ency 
Avoidab  le  Cos  t 


C^tiiTiis  ti  c 


$1 ,553, 264 
1  ,274  ,482 

278  ,782 
17  .9% 


Pess  imis  ti  c 

$1  ,330  ,542 
1  ,545  ,804 

-215, 2b2 
-16 .2% 


Kfc)S  t  Probable 


N/A 

N/A 


N/A 
N7A 


5  Percent  ,   Long  Fvi^^ 

Syste-V  $1,807  ,980 

Private  (Iterator  Cost  1,274,4  82 


Difference  533,490 
Per  cen  t  of  Pub  1  i  c  .-^en cy 

Avoidab  ie  Cos  t  2<^  .5  I 


$1  ,748,966 
1  ,545  ,804 

203  , 162 

11  .6% 


$1  ,753,800 
1  ,403, 04o 

350  ,75-5 

201 


r'er cent  , 


Sys  te.T.  \" 

Private  C^erator  Cost 
Di  f  ference 

Percent  of  Pui?  1  i  c  Agency 
Avoidab  1  e  Cos  t 


$b  ,405  ,804 
4  ,280,398 

2,110  ,406 

33. 1 1 


$b, 250, 421 
5  ,90b  ,042 

344 ,37^ 

5.51 


$fc  ,278  ,756 
4  ,924  ,85b 

1 , 353  ,90: 

21  .61 


indicate  that  service  contracting  can  generate  significant  long-ter.T:  savii-igs 
for  Sys  t  err  V,  but  short-terrr.  losses  are  possible.  Thus  the  net  effect  of 
contracting  would  depend  on  rate  of  adjustment  of  indirect  costs. 

C.3.3  Surmary  of  Large  Sys  tem  Case  Stud>-  Results 

Several  conclusions  can  be  drav-n  from    the  case    study    results.  First, 

estimated    potential     cost     savings    have    a  wide  range,  and  seen  to  depend  on  a 

varietv  o:  factors.     Ibie  results  here  display    a  rough     correspondence  between 
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transit  agency  operating  costs  or  driver  costs  and  the  predicted  savings,  but 
the  relationship  is  certainly  not  sufficient  to  be  able  to  accurately  predict 
potential  savings  based  on  these  characteristics.  Important  factors  affecting 
cost  savings  appear  to  be  service  characteristics,  interlining,  and  the 
relative  proportions  of  fixed  and  avoidable  costs,  in  addition  to  transit 
agency  overall  costs. 

Service  characteristics,  or  the  actual  configuration  of  runs  and  trips 
making  up  the  schedule,  affect  the  private  operator  cost.  Service  which 
requires  unproductive  use  of  either  vehicles  or  drivers  adds  to  private 
operator  costs,  given  the  v.-a\  in  which  we  estimated  private  costs.  It  was 
assa-Ded  that  all  of  tne  contract  service  is  a  "stand  alone"  operation,  with  no 
oppor  t  UTi  i  t  1  es  for  interlining  or  integration  v,-i  th  other  services.  Lhder  these 
c  i  f  ca-ris  tan  ces  ,  private  operator  costs  become  less  coirpe  t  i  t  i  ve  .  In  effect,  the 
econorr.ies  realized  o\  tne  transit  agency  frorri  integrating  these  services  are 
lost,  and  the  difference  bet.veen  avoidable  cost  and  private  cost  declines. 

Interlining  affects  the  direct  avoidable  costs  of  the  transit  agency. 
As  discussed  earlier,  interlining  impacts  are  highly  variable  and  difficult  to 
predict.  The  interlining  assunptions  used  in  the  case  studies  are  probably 
the  weakest  element  in  the  me  thodo  1  ogA' .  The  only  way  to  accurately  determine 
interlining  impacts  is  through  schedule  and  runcutting,  a  ccmpu  ta  t  i  ona  1 1  y 
conpl  ex  and  time  consuming  task.  HoA'ever ,  as  more  efficient  scheduling 
programs  are  de\'eloped,  they  will  became  more  feasible  planning  tools.  The 
case  stud)  results  indicate  that  a  heavily  interlined  schedule  can 
significantly  reduce  the  potential   cost  savings  of  service  contracting. 

The  case  studies  also  shcM'ed  that  the  relative  proportions  of  transit 
agency  fixed  and  avoidable  costs  are  important.  A  high-cost  agency  may 
realize  only  modest  cost  sa\'ings     if     a     large     share     of     operating     costs  are 
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fixed,  as  in  tne  case  of  System  L.  That  is,  tho  service  jj]annini:  -riT 
management   fanctions  v^i  i  ch  are  retained  by  the  transit  ag.^nrjes    accoant     for  a 

large  proportion  of  total  costs  at  System  L.  The  opposite  is  true  for  System 
R,  v.hich  showed  one  of  the  largest  cost  savings,  despite  modest  average  hourly 
cos  ts . 

The  second  conclusion  to  be  drawn  from  these  case  studies  is  that 
differences  between  short-run  and  long-run  impacts  are  important.  Because  all 
indirect  costs  were  assumed  fixed  in  the  short  run,  savings  in  the  short  run 
are,  of  co'orse,  less  than  long-run  savings.  However,  because  of  the 
alternative  ass'jrrrt  ions  used  regarding  maintenance  labor  attrition,  short-run 
savings  were  extremely  variable.  Con±)  in  ing  the  conservative  attrition 
assa^-ft  i  or.  and  the  interlining  penalty  in  the  pessimistic  avoidable  cost 
estiTGte  led  to  consistently  negative  results.  If  these  assimptions  are 
valid,  the  likelihood  of  short-run  1  osses  (e.g.,  an  increase  in  operating 
cost)  is  strong,  all  other  things  being  equal.  Thus,  a  key  factor  in  service 
contracting  is  hcs\  quickly  the  transit  agency  could  reduce  maintenance  labor 
and  indirect  costs  in  proportion  to  a  reduction  in  service.  Anv  consideration 
of  service  contracting  would  thus  require  an  estimate  of  the  rate  of  long-ran 
adjustment,  and  the  consequent  net  financial  impact  over  the  five-year 
planning  period. 

The  third  conclusion  frorri  these  case  studies  is  that  the  cost  of  tne 
transit  agency  service  rmy  not  be  the  best  selection  criterion  for  ser\'ice  tn 
be  contracted.  The  case  studies  in  v.ii  i  ch  alternative  service  packages  were 
used  s;~,owed  little  difference  in  expected  savings  between  service  packages. 
As  discussed  previously,  this  is  explained  at  least  in  part  by  the  method.- 
used  to  generate  private  operator  costs.  If  transit  agency  service  cost  is 
less     important,     then     other   fa  ctor  s--such  as   interlining,  geograp^iic  location. 
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and  focusing  on  one  garage — may  be  more  appropriate  considerations.  Indeed, 
the  most  frequent  criticism  of  this  methodology  on  the  pjart  of  the  case  study 
agencies  was  that  the  method  of  service  selection  was  unrealistic  and 
imprac  t  i  cal  . 

Finally,  the  thirteen  case  studies  shewed  that  the  cost  models  develojDed 
in  this  research  are  a  useful  n->eans  for  assessing  possible  service  contracting 
impacts.  There  is  no  u-ay  to  evaluate  the  accuracy  of  these  models,  in  the 
absence  of  actual  test  projects.  Hov.'ever,  every  effort  was  made  to  develop 
reliable  estimation  methods.  It  should  be  noted  that  the  transit  avoidable 
cost  model  has  been  the  focus  of  this  research  effort.  Private  operator  costs 
were  estimated  for  illustrative  purposes  only.  In  actual  applications, 
private  costs  would  be  determined  in  the  bidding  process.  The  avoidable  cost 
model  provides  transit  agencies  v>'i  th  a  realistic  means  for  determining  the 
rragnitude  of  potential  cost  savings,  both  short  run  and  long  run,  for  a  given 
pr  ivate  bid  cos  t  . 
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APPENDIX  D 

GLOSSARY^ 


BLOCK  -  The  sequence  of  all  trips,  including  deadheading,  made  by  a  bus 
between  the  time  it  leaves  the  garage  and  the  time  it  returns.  The 
corresponding  concept  for  drivers  is  the  run.  A  block  may  consist  of 
many  driver  runs, 

DEAKIEADING  -    The    portion  of  a    route    where  a    bus  is    moving,     but    out  of 
ser\'ice.     For  example,   the  trip  from  the  garage  to  the  starting    point  of 
a  run  . 

EXTFLABQARB  -  The  group  of  operators  responsible  for     covering  runs  left  open  by 
sick    or    absent  regular  drivers.     In  addition,   the  extraboard  covers  runs 
left  open  by  vacationing  drivers  at  most  districts;    it  also    often  covers 
sdieduled   trippers  and  charter  runs. 

GL'.AR.A.\T£Z  TL\'i-  -  Tne  bonus  paid  to  meet  a  driver's  daily  (or  weekly)  guaranteed 
rninimun  pay  hours. 

HLAnV.Ai"  -  The  time  between  successive  buses  along  a  route. 

rNTEPJ_,IN  I.'^G  -    The     practice  of  assigning     driver  runs  and    bus  blocks  to  more 
than  one  rou te  . 

P.ART-TIN'E  KU\  -  Ihe  corrbination  of     regularly  scheduled  trips  making  up  a  part- 
time    driver's    daily    assigrment.      Part-time    runs  are  usually  one-piece 
runs  of  less  than  six  hours.     The  specific     characteristics     of  part-time 
runs  are  determined  by  the  labor  contract. 


Adapted  irorr..  the  glossary  in  Chomi  tz  and  Lave,  1981. 
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PAY  HDUR  -  A  unit  of  money  equivalent  to  one  hour  of  s  tra  i  gh  t -t  itrie  wages. 

PA:i7PL.AT  ratio  -    The  total  scheduled  pay  hours    divided  by  the  total  scheduled 
pi  a  t  forrr,  hour  s  . 

PLAl-v/BASE  RATIO  -    Total    buses  in     service  during  the    peak    conmiting  pjeriod 
divided  by  the  nunber  of  buses  in  service  during  the  midday  period. 

PIECE  -  An  unbrd<en  driver  assignment  of  trips. 

PLATHIRd  I-CO<S  -  The  actual    ti'ne  in  a  day's  assigriDent  during  which  an  operator 
is   in  charge  of  the  vehicle,  w-hether   it   is   in  motion  or  not. 

REQJLAR  OPEP.ATCRS  -    Dne  operators    assigned  to    regular    runs,     as    opposed  to 
extraboard  operators. 

REQ'LA^,  Pl''«  -    The     corrb  i  n  a  t  i  on  cf     reg^jlarly    scheduled     trips    making     up  an 
operator's     daily     assigrment.       If     the     corrbined  platform  times  exceed  a 
certain  amcmnt,  sa\'  six  hours,    it   is  a  full-time     run.       Lbless  otherwise 
specified,    tne   ter"^  refers   to  a   full-time  operator's  run. 

RERIFJ   (TDvlE)   -  Tne  driver-paid  time  for     vehicle  preparation  prior   to  the  time 
at  v.h  i  ch   the  bus   leaves   the  garage,   usually   five  or   ten  minutes. 

RL^."  -  see  REGLTAR  RLN. 

SQ^EDLTING  -    The    process     of    assigning    buses     and    drivers     to  the  service 
s chedu  1  e  . 

SPLIT  RUi\  -    A    regular     run     split     into  tuo  or  more    pieces  and  containing  an 
unpaid  break. 

SPREAD  MAXIXfLM  -  The  longest  permissible  spread  time  for  an  operator. 
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Sl\\lAD  P£.\-\Ln   -     The  penalty  pay  lo  drivers   for     work  p-r  formed   in  rxc'-'^s  of  a 
specified     spread     threshold.     For  example,   if  the  sp-ead  tiiresnold   is  ten 
hours,  a  driver  wouhi  receive  extra  pay  for  all  work  with  spread     tiirie  of 
more   than  ten  hours. 

SPREAD  TH^JESFDLD  -  The  total  maximum  allowed    spread  time  for  which  all  work  up 
to  eight  hours  will  be  paid  at   the  regular  rate. 

SPREAD  TIME  -    The  total  elapsed  time  from  the    beginning  to  the  end  of  a  day's 
assigrment,    including  all  breaks. 

STR-AIQ-TT  RUN'  -  A  r'jn  without  an  unpaid  break. 

IRIPPE  -    A  short  operator  assigrment;      Typically,  a     tripper  begins  and  ends 
in  the  garage . 

T.'.O-PIECE  RUN  -    A  rur.  containing  a  break;      if  the  break   is  unpaid,     the  run  is 
a  spl  1 1  r  UTi . 
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